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(57) Abstract: Squaric acid Derivatives of formula 
(1) are described: wherein R^ is an integrin 
binding group; R^ is a hydrogen atom or a Ci^ 
alkyl group; L^ is a covalent bond or a linker 
atom or group; n is zero or the integer 1; Alk* 
is an optionally substituted aliphatic chain; R^ 
is a hydrogen atom or an optionally substituted 
heteroaliphatic, cycloaliphatic, heterocycloaliphatic, 
polycycloaliphaiic, polyheterocycloaliphatic, 
aromatic or heteroaromatic group: and the salts, 
solvates, hydrates and N-oxides thereof. The 
compounds are able to inhibit the binding of integrins to their ligands and are of use in the prophylaxis and treatment of immune or 
inflammatoiy disorders, or disorders involving the inappropriate growth or migration of c^ls. 
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SQUARIC ACID DERIVATIVES AS CELL ADHESION MOLECULES 

This invention relates to a series of squaric acid derivatives, to 
compositions containing them, to processes for their preparation, and to 
5 their use in medicine. 

Over the last few years it has become increasingly clear that the physical 
interaction of inflammatory leukocytes with each other and other cells of 
the body plays an important role in regulating immune and inflammatory 
10 responses [Springer, T A. Nature, 346. 425, (1990); Springer, T. A. Cell 
76 . 301. (1994)]. Many of these interactions are mediated by specific cell 
surface molecules collectively referred to as cell adhesion molecules. 

The adhesion molecules have been sub-divided into different groups on 
15 the basis of their structure. One family of adhesion molecules which is 
believed to play a particularly important role in regulating immune and 
inflammatory responses is the integrin family. This family of cell surface 
glycoproteins has a typical non-covalently linked heterodimer structure. At 
least 14 different integrin alpha chains and 8 different integrin beta chains 
20 have been identified [Sonnenberg. A Current Topics in Microbiology and 
Immunology, 184 . 7. (1993)]. The members of the family are typically 
named according to their heterodimer composition although trivial 
nomenclature is widespread in this field. Thus the integrin termed a4pi 
consists of the integrin alpha 4 chain associated with the integrin beta 1 
25 chain, but is also widely referred to as Very Late Antigen 4 or VLA4. 

Some integrin chains are capable of pairing with more than one partner. 
For example, the av chain has been reported to pair with the beta 1 chain, 
the beta 3 chain, the beta 5 chain, the beta 6 chain and the beta 8 chain to 

30 give molecules which bind to different sets of ligands and which are 
referred to respectively as the integrins avpi, avPa. (XvPs, otvPe, and avPs- 
Not all of the potential pairings of integrin alpha and beta chains have yet 
been observed in nature and the integrin family has been subdivided into a 
number of subgroups based on the pairings that have been recognised 

35 [Sonnenberg, A zfiiiflQ. 
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The importance of integrin function in normal physiological responses is 
highlighted by two human deficiency diseases in which integrin function is 
defective. Thus in the disease termed Leukocyte Adhesion Deficiency 
(LAD) there is a defect in one of the families of integrins expressed [on 
5 leukocytes. Patients suffereing from this disease have a reduced ability to 
recruit leukocytes to inflammatory sites and suffer recurrent infections 
which in extreme cases may be fatal. In the case of patients suffering from 
the disease termed Glanzman's thrombasthenia (a defect in a member of 
the beta 3 integer famly) there Is a defect in blood clotting. 

10 

The potential to modify integrin function in such a way as to beneficially 
modulate cell adhesion has been extensively investigated in animal 
models using specific monoclonal antibodies and peptides that block 
various functions of these molecules [e.g. Issekutz, T. B. J. Immunol. 

15 3394. (1992); Li, Z. sLsl Am. J. Physiol. 2SS, L723. (1992); Mitjans et al 
J. Cell Sci. 108 . 2825 (1995), Brooks P.C. et al J.Clin. Invest. 2S. 1815 
(1995), Binns. R. M. et al A. Immunol. 157, 4094, (1996), Hammes, H-P, et 
al Nature Medicine 2, 529 (1996), Srivata. S. et al Cardiovascular Res. 2S. 
408 (1997)]. A number of monoclonal antibodies which block integrin 

20 function are currently being investigated for their therapeutic potential in 
human disease. 

Inhibition of integrin-mediated cell interaction can be expected to be 
beneficial in a number of disease states, and in addition to the monoclonal 

25 antibodies and peptides just mentioned there has been great interest in 
selective low molecular weight inhibitors of integrin function. Thus, for 
example selective a4 integrin inhibitors have been described in 
International patent Specifications Nos. W096/22966, WO97/03094, WO 
98/04247. WO98/04913, W098/53814, W098/53817. W098/53818. 

30 WO98/54207. WO98/58902. WO99/06390. WO99/06431 -06437. 
WO99/10312. WO99/10313. WO99/67230. WO 99/26922. WO99/60015. 
W099/26921, W09936393. W099/52898 and W099/64395. Numerous 
selective av integrin inhibitors have also been described, for example in 
International Patent Specifications Nos. WO97/08145, WO97/23480. 

35 W097/36858. W097/36859, W097/36861. W097/36862. W097/44333, 
W097/47618. W098/31359. W098/25892. WO98/18460, W099/44994. 
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WO99/30709. WO99/31061. WO 99/26945, W099/52896. W099/52879, 
W099/32457. WO99/31099, WOOO/07544. WOOO/00486, WOOO/06169, 
WOOO/17197 and WOOO/01383. 

5 While it is dearly possible to obtain selective integrin inhibitors, their 
usefulnesses in medicine may be limited due to poor pharmacokinetic 
properties. Thus, for example, in our hands, integrin inhibitors falling 
within the general structural types featured in the above-mentioned patent 
specifications are not particularly attractive for development as medicines 

10 since they can be cleared rapidly from the body. In order to overcome this 
problem we have made use of a squaric acid framework which can be 
readily adapted to provide potent and selective integrin inhibitors using 
recognised integrin binding groups (for example as described herein and in 
the patent specifications listed above), which advantageously possess 

15 good pharmacokinetic properties, especially low plasma clearance. 

Thus according to one aspect of the invention we provide a compound of 
formula (1 ) 




wherein 

R1 is an integrin binding group; 
R2 is a hydrogen atom or a Ci-ea'kyI group; 
25 L** is a covalent bond or a linker atom or group; 
n is zero or the integer 1 ; 
Alk'* is an optionally substituted aliphatic chain; 

R3 is a hydrogen atom or an optionally substituted heteroaliphatic, 
cycloaliphatic, heterocycloaliphatic, polycycloaliphatic, polyheterocyclo- 
30 aliphatic, aromatic or heteroaromatic group: 

and the salts, solvates, hydrates and N-oxides thereof. 
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It will be appreciated that compounds of formula (1 ) may have one or more 
chiral centres, and exist as enantiomers or diastereomers. The Invention is 
to be understood to extend to all such enantiomers, diastereomers and 
mixtures thereof, including racemates. Formula (1) and the formulae 
5 hereinafter are intended to represent all individual isomers and mixtures 
thereof, unless stated or shown otherwise. 

In the compounds according to the invention, integrin-binding groups 
represented by R1 include for example those which are able to bind 04- or 
10 av-integrins. Particular examples of such integrins include a4Pi , aA^yand 
avP3 integrins. 

In general, the term integrin-binding group is used herein in relation to R'' 
to mean any group which when part of the compound of formula (1) is able 

15 to interact with an integrin to modulate cell adhesion in vivo and achieve a 
therapeutic response. Typically the R** group may bind to the integrin in 
such a way that it modulates the interaction of the integrin with its ligand. 
Thus for example the R** group may inhibit binding of the ligand and 
decrease cell adhesion. Such a response enables appropriate R^ groups 

20 to be readily identified using small scale routine in vitro screening assays 
to determine the degree of inhibition of integrin-ligand binding in the 
presence of a compound of formula (1). Examples of such screening 
assays are widely reported in the literature, for example in the papers and 
International patent specifications described above, and in the Examples 

25 hereinafter. 

Thus in general R** may be any group which when present in a compound 
of formula (1) is able to bind to an integrin such that the compound of 
formula (1) inhibits the binding of the integrin with its ligand with an IC50 of 
30 IG^iM or below, particularly 1 jiM or below, especially 500nM or below, e.g. 

in the range 0 .001 - SOOnM. 

Particular R** groups in compounds of the invention include those of 
formula Ar^L^Ar^Alk- wherein Ar^ is an optionally substituted aromatic or 
35 heteroaromatic group, is a linker atom or group. Ar^ is an optionally 
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substituted phenylene or nitrogen-containing six-membered heteroarylene 
group and Alk is a chain: 

.CH2-CH(R)-. -CH=C(RK -CH- or -C- 

I II 

5 CH2R CHR 

where R is a carboxylic acid (-CO2H) or a derivative or biostere thereof. 

R'* groups of this type are particularly useful for binding 04 integrins and 
compounds of formula (1) incorporating the As^L^Ar^Alk- function can be 
10 expected to inhibit cx4 integrins such as a4Pi and/or ouP? at concentrations 
at which they generally have no or minimal inhibitory action on integrins of 
other a subgroups. Such compounds are of use In medicine, for example 
in the prophylaxis and treatment of immune or inflammatory disorders as 
described hereinafter. 



15 



20 



Optionally substituted aromatic groups represented by Ar'* when present in 
the group R'' include for example optionally substituted monocyclic or 
bicyclic fused ring Ce-i 2 aromatic groups, such as phenyl, 1- or 2-naphthyl, 
1- or 2-tetrahydronaphthyl, indanyl or indenyl groups. 



Optionally substituted heteroaromatic groups represented by the group Ar^ 
when present in the group R'* include for example optionally substituted 
C1.9 heteroaromatic groups containing for example one, two. three or four 
heteroatoms selected from oxygen, sulphur or nitrogen atoms. In general. 

25 the heteroaromatic groups may be for example monocyclic or bicyclic 
fused ring heteroaromatic groups. Monocyclic heteroaromatic groups 
include for example five- or six-membered heteroaromatic groups 
containing one, two. three or four heteroatoms selected from oxygen, 
sulphur or nitrogen atoms. Bicyclic heteroaromatic groups include for 

30 example eight- to thirteen-membered f used-ring heteroaromatic groups 
containing one, two or more heteroatoms selected from oxygen, sulphur or 
nitrogen atoms. 



35 



Particular examples of heteroaromatic groups of these types include 
pyrrolyl, furyl, thienyl. imidazolyl. N-Ci.ealkylimidazolyl, oxazolyl. 
isoxazolyl. thiazolyl, isothiazolyl, pyrazolyl. 1.2,3-triazolyl, 1 ,2,4-triazolyl. 
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1.2.3- oxacliazolyl. 1,2,4-oxadiazolyl. 1,2.5-oxadiazolyl, 1.3,4-oxadiazolyl. 

1 .3.4- thiadiazole, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, 1,3.5-triazinyl, 
1.2.4-tria2inyl. 1 ,2.3-tria2inyl, benzofuryl. t2,3-dihydro]benzofuryl. [2,3- 
dihydro]benzothienyl, benzothienyl. benzolriazolyl. indolyl, isoindolyl, 

5 benzimidazolyl, imidazo[1,2-alpyridyl, benzothiazolyl, benzoxazolyl. 
benzopyranyl. [3.4-dihydrolbenzopyranyl. quinazolinyl. quinoxalinyl, 
naphthyridinyl, especially 2,6-naphthyridlnyl, pyrido[3,4-b]pyridyl, 
pyrido[3,2-b]pyridyl, pyrido[4,3-b]-pyridyl, quinolinyl, isoquinolinyl. 
tetrazolyl, 5,6,7.8-tetrahydroquinolinyl. 5,6,7,84etrahydroisoquinollnyl. and 

10 imidyl. e.g. succinlmidyl, phthallmldyl, or naphthalimldyl such as 1,8- 
naphthalimidyl. 

Each aromatic or heteroaromatic group represented by the group Ar"* may 
be optionally substituted on any available carbon or, when present, 

15 nitrogen atom. One, two, three or more of the same or different 
substituents may be present and each substituent may be selected for 
example from an atom or group -L3(Alk2)tL*(R<)u in which and L*. 
which may be the same or different, is each a covalent bond or a linker 
atom or group, t is zero or the integer 1 , u is an integer 1 , 2 or 3, Alk2 is an 

20 aliphatic or heteroaliphatic chain and is a hydrogen or halogen atom or 
a group selected from optionally substituted Ci-ealkyl or C3-8 cycloalkyl. 
-0R5 [where R5 is a hydrogen atom, an optionally substitued Ci^alkyl or 
C3-8 cycloalkyl group], -SR5. -NR5r6 [where R^ is as just defined for R^ 
and may be the same or different], -NO2, -CN. -CO2R5. -SO3H, -SOR5, 

25 -SO2R5, -SO3R5. -OCO2R5. -CONR5R6. .OCONR5R6, -CSNRSRS, 
-COR*. -OCOR5, .N(R5)C0R6. -N(R5)CSR6. -S02N(R5)(R6), 
-N(R5)S02R®, N(R5)C0N(R6)(R7) [where R7 is a hydrogen atom, an 
optionally substituted Ci-ealkyl or Ca-scycloalkyl group], 
-N(R5)CSN(R6)(R7) or -N(R5)S02N(R6)(R7), provided that when t Is zero 

30 and each of and is a covalent bond then u is the integer 1 and R* is 
other than a hydrogen atom. 

When L3 and/or Is present in these substituents as a linker atom or 
group it may be any divalent linking atom or group. Particular examples 
35 include -O- or -S- atoms or -C(0)-, -C(0)0-. -OC(0)-, -C(S)-, -S(0)-, 
-S(0)2-. -N(R8)- [where R^ is a hydrogen atom or an optionally 
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substituted Ci.ealkyI group], .N(R5)0-. -N(R8)N-, -C0N(R8k 
-0C(O)N(R8)-. -CSN(R8h -N(R«)CO-. -N(RB)C(0)0- -N(R8)CS-. 
-S(0)2N(R8)-, -N(Rfi)S(0)2- -N(R8)C0N(R8)- .N(R8)CSN(R8)-. or 
-N(R®)S02N(R®)- groups. Where the linker group contains two R® 
5 substituents, these may be the same or different. 

When R"*, R^. R^, R^ and/or R^ is present as a Ci^alkyl group it may be 
a straight or branched Ci.ealkyI group, e.g. a Ci-3alkyl group such as a 
methyl or ethyl group. Cs^scycloalkyl groups represented by R^, R5. r6, r7 

10 and/or R® include Cs-ecycloalkyI groups e.g. cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl groups. Optional substituents which may be 
present on such alky! and cycloalkyi groups include for example one, two 
or three substituents which may be the same or different selected from 
halogen atoms, for example fluorine, chlorine, bromine or iodine atoms, or 

15 hydroxy or d^ealkoxy e.g. methoxy or ethoxy groups. 

When the groups R^ and R^ or R® and R'^ are both Ci-eaikyl groups these 
groups may be joined, together with the N atom to which they are 
attached, to form a heterocyclic ring. Such heterocyclic rings may be 
20 optionally interrupted by a further heteroatom selected from -0-, -S- or 
-N(R5)-. Particular examples of such heterocyclic rings include piperidinyl, 
morpholinyl, thiomorpholinyl, pyrrolidinyl. imidazolidlnyl and piperazinyl 
rings. 

25 When Alk^ is present as an aliphatic or heteroaliphatic chain it may be for 
example any divalent chain corresponding to the below-mentioned 
aliphatic or heteroaliphatic group described for Alk^ or R^ respectively. 

Halogen atoms represented by R^ in the optional Ar^ substituents include 
30 fluorine, chlorine, bromine, or iodine atoms. 

Examples of the substituents represented by -L3(Alk2)tL^(R'^)u when 
present in Ar^ groups in compounds of the invention include atoms or 
groups -L^AIk^L^R^, -L3Alk2R4, -L^R^, -R4 and -Alk2R4 wherein L^, Alk2. 
35 L"^ and R^ are as defined above. Particular examples of such substituents 
include -L3CH2L4R4. -.L3CH(CH3)L4r4. -L3CH(CH2)2L4R4, .L3CH2R^, 
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-L3CH(CH3)R^. -L3(CH2)2R^. -CH2R^. -CH(CH3)R^ . -(CH2)2R'* and -R^ 
groups. 

Thus At'* in compounds of the invention may be optionally substituted for 

5 example by one, two, three or more halogen atoms, e.g. fluorine, chlorine, 
bromine or iodine atoms, and/or Ci.6alkyl. e g- methyl, ethyl, n-propyl. i- 
propyl, n-butyl or t-butyl. Ca-acycloalkyI, e.g. cyclopropyl, cyclobutyl, 
cyclopentyl or cyclohexyl. Ci-ehydroxyalkyl. e.g. hydroxymethyl, 
hydroxyethyl or -C(OH)(CF3)2. carboxyCi-ealkyl. e.g. carboxyethyl. Ci- 

10 ealkylthio e.g. methylthio or ethylthio. carboxyCi-ealkylthio, e.g. 
carboxymethylthio. 2-carboxyethylthio or 3-carboxy-propylthio, Ci-ealkoxy. 
e.g. methoxy or ethoxy, hydroxyCi-ealkoxy. e.g. 2-hydroxyethoxy, haloCi- 
ealkyl. e.g. -CF3. -CHF2, CH2F, haloCi-eaikoxy, e.g. -OCF3, -OCHF2, 
-OCH2F. Ci-6alkylamino, e.g. methylamino or ethylamino. amino (-NH2). 

15 aminoCi-ealkyl. e.g. aminomethyl or aminoethyl. Ci-edialkylamino, e.g. 
dimethylamino or diethylamino. Ci-ealkylaminoCi-ealkyl. e.g. 
ethylaminoethyl. C1.6 dialkylaminoCi -ealkyl, e.g. diethylaminoethyl. 
aminoCi-salkoxy, e.g. aminoethoxy, Ci-ealkylaminoCi-ealkoxy, e.g. 
methylaminoethoxy, d-edialkylaminoCi-ealkoxy. e.g. dimethylamino- 

20 ethoxy. diethylaminoethoxy. isopropylaminoethoxy. or dimethylamino- 
propoxy, nitro. cyano. amidino. hydroxyl (-OH), formyl [HC(OH. carboxyl 
(-CO2H), -C02Alk3 [where Alk^ is as defined below for Alk^], Ci-e alkanoyi 
e.g. acetyl, thiol (-SH). thioCi-ealkyI, e.g. thiomethyl orthioethyl, sulphonyl 
(-SO3H). -SOsAlk^, Ci-6alkylsuiphinyl. e.g. methylsulphinyl. Ci- 

25 galkylsulphonyl, e.g. methylsulphonyl. aminosuiphonyl (-SO2NH2), Ci-e 
alkylaminosulphonyl, e.g. methylaminosulphonyl or ethylaminosulphonyl, 
Ci-6dialkylaminosulphonyl, e.g. dimethylaminosulphonyl or diethylamino- 
sulphonyl, phenylaminosulphonyl, carboxamido (-CONH2), Ci-ealkyl- 
aminocarbonyl, e.g. methylaminocarbonyl or ethylaminocarbonyl. Ci. 

30 edialkylaminocarbonyl, e.g. dimethylaminocarbonyl or diethyiamino- 
carbonyl. aminoCi-ealkylaminocarbonyl, e.g. aminoethylaminocarbonyl, 
Ci-6ClialkylaminoCi.6alkylaminocarbonyl, e.g. diethylaminoethylamino- 
carbonyl. aminocarbonylamino, Ci.6alkyIaminocarbonylamino. e.g. 
methylaminocarbonylamino or ethylaminocarbonylamino, Ci-edialkylamin- 

35 ocarbonylamino. e.g. dimethylaminocarbonylamino or diethylamino- 
carbonyiamino, Ci-ealkylaminocabonylCi-ealkylamino. e.g. methylamino- 
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carbonylmethylamino. aminothiocarbonylamino, Ci -ealkylaminothio- 
carbonylamino, e.g. methylaminothiocarbonylamino or ethylaminothio- 
carbonylamino, Ci-edialkylaminothiocarbonylamino, e.g. dimethylamino- 
thiocarbonylamino or diethylaminothiocarbonylamino, Ci-ealkylamino 
5 thiocarbonylCi^alkylamino, e.g. ethylaminothiocarbonylmethylamino, Ci. 
ealkylsulphonylamino, e.g. methylsulphonylamino or ethylsulphonylamino, 
Ci-edialkylsulphonylamino. e.g. dimethylsulphonylamino or diethyl- 
sulphonylamino, aminosulphonylamino (-NHSO2NH2), Ci-ealkylamino- 
sulphonylamino, e.g. methylaminosulphonylamino or ethylaminosulphonyl- 

10 amino, Ci-edialkylaminosulphonylamino, e.g. dimethylaminosulphonyl- 
amino or diethylaminosulphonylamino, Ci-ealkanoylamino, e.g. 
acetylamino, aminoCi^ealkanoylamino e.g. aminoacetylannino, Ci- 
edialkylaminoCi-ealkanoylamino, e.g. dimethylaminoacetylamino, Ci- 
ealkanoylaminoCi-ealkyl, e.g. acetylaminomethyl. Ci-6alkanoylaminoCi- 

15 ealkylamino, e.g. acetamidoethylamino. d-ealkoxycarbonylamino, e.g. 
methoxycarbonylamino, ethoxycarbonylamino or t-butoxycarbonylamino 
groups. 

L2 when present as part of the group R'^ in compounds of the invention 
20 may be a linker atom or group L2a or a linker -Alk3(L2a)y- where Alk^ is an 
optionally substituted aliphatic or heteroaliphatic chain as previously 
defined for Alk^, and L^a is a linker atom or group as described above for 
and and y is zero or the integer 1. 

25 Optionally substituted nitrogen-containing six-membered heteroarylene 
groups represented by Ar2 when present as part of the group R'^ include 
optionally substituted pyridiyl. pyrimidindiyi, pyridazindiyi, pyrazindiyi and 
triazindiyi groups. Each group may be attached to the remainder of the 
molecule through any available ring carbon atoms. 

30 

The phenylene and nitrogen-containing heteroarylene groups represented 
by Ar2 may be optionally substituted by one or two substituents selected 
from the atoms or groups -L3(Alk2)tL4(R4)u described herein. Where two 
of these atoms or groups are present they may be the same or different. 



35 
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When the group R is present in R'* in compounds of the invention as a 
derivative of a carboxylic acid it may be for example a carboxylic acid ester 
or amide. Particular esters and amides include -COzAlk^ and -CONR^R^ 
groups as defined herein. When R is a biostere of a carboxylic acid it may 
5 be for example a tetrazole or other acid such as phosphonic acid, 
phosphinic acid, sulphonic acid, sulphinic acid or boronic acid or an 
acyisulphonamide group. 

When the group R2 is present in compounds of the invention as a Ci.6alkyl 
10 group it may be for example a straight or branched Ci-ealkyI group, e.g. a 
C 1-33 Iky I group such as a methyl or ethyl group. 

The linker atom or group represented by L'* in compounds of formula (1) 
may be any linker atom or group as described above for the linker atom or 
15 group L^. 

When the group Alk** is present in compounds of formula (1) as an 
optionally substituted aliphatic chain it may be an optionally substituted Ci- 
10 aliphatic chain. Particular examples include optionally substituted 
20 straight or branched chain Ci-e alkylene, C2.6 alkenylene. or C2-6 
alkynylene chains. 

Particular examples of aliphatic chains represented by Alk'' include 
optionally substituted -CH2- -(CH2)2-. -CH(CH3)CH2-. -(CH2)2CH2-. 
25 -(CH2)3CH2-. -CH(CH3)(CH2)2-. -CH2CH(CH3)CH2-, -C(CH3)2CH2- 
-CH2C(CH3)2CH2-. -(CH2)2C(CH3)2CH2-. -{CH2)4CH2-, -(CH2)5CH2" 
-CHCH-, -CHCHCH2-, -CH2CHCH.. -CHCHCH2CH2% -CH2CHCHCH2- 
-(CH2)2CHCH., -CC-. -CCCH2- -CH2CC-, -CCCH2CH2-. -CH2CCCH2- or 
-(CH2)2CCH- groups. 

30 

Heteroaliphatic groups represented by the group R^ in the compounds of 
formula (1) include the aliphatic chains just described for Alki but with each 
containing a terminal hydrogen atom and additionally containing one, two, 
three or four heteroatoms or heteroatom-containing groups. Particular 
35 heteroatoms or groups include atoms or groups where is as defined 
above for when is a linker atom or group. Each atom or group 
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may interrupt the aliphatic group, or may be positioned at its terminal 
carbon atom to connect the group to an adjoining atom or group. 
Particular examples include optionally substituted -L^CHa, -CH2LSCH3 , 

-L5CH2CH3, -CH2L5CH2CH3. -{CH2)2L5CH3. -(CH2)3L5CH3. -L5(CH2)3, 
5 and -(CH2)2L5CH2CH3 groups. 

The optional substituents which may be present on aliphatic or 
heteroaliphatic chains represented by Alk'> and respectively include 
one, two. three or more substituents where each substituent may be the 
same or different and is selected from halogen atoms, e.g. fluorine, 
chlorine, bromine or iodine atoms, or -OH, -CO2H, -CO2R®. where is 
an optionally substituted straight or branched Ci-ealkyI group as defined 
above for R^, -CONHR9, -CON(Ra)2, -COCH3, Ci-ealkoxy. e.g. methoxy 
or ethoxy, thiol. -S(0)R9. -S(0)2R^. Ci-ealkylthio e.g. methylthio or 
ethylthio, amino or substituted amino groups. Substituted amino groups 
include -NHR^ and -N(R9)2 groups . Where two R9 groups are present in 
any of the above substituents these may be the same or different. 

Optionally substituted cycloaliphatic groups represented by the group R^ in 
20 compounds of the invention include optionally substituted C3-10 
cycloaliphatic groups. Particular examples include optionally substituted 
C3.10 cycloalkyi, e.g. C3.7 cycloalkyi or C3-10 cycloalkenyl, e.g C3.7 
cycloalkenyl groups. 



10 



15 



25 Optionally substituted heterocycloaliphatic groups represented by the 
group R2 include optionally substituted C3-1 oheterocycloaliphatic groups. 
Particular examples include optionally substituted C3-ioheterocycloalkyl. 
e.g. C3-7 heterocycloalkyl. or Cs-ioheterocycloalkenyl, e.g. C3-7 
hetercycloalkenyl groups, each of said groups containing one. two. three 

30 or four heteroatoms or heteroatom-containing groups as defined above. 



Optionally substituted poiycycloaliphatic groups represented by the group 
r3 include optionally substitued C7-10 bi- or tricycloalkyi or C7.iobi- or 
tricycloalkenyl groups. Optionally substituted polyheterocycloaliphatic 
35 groups represented by the group R^ include the optionally substituted 
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polycycloalkyi groups just described, but with each group additionally 
containing one, two, three or four atoms or groups. 

Particular examples of cycloaiiphatic, polycycloaliphatic, heterocyclo- 
5 aliphatic and polyheterocycloaliphatic groups represented by the group 
include optionally substituted cyclopropyl. cyclobutyl, cyclopentyl, 
cyclohexy I, cycloheptyl, 2-cyclobuten-1 -yl. 2-cyclopenten-1 -y I. 3- 
cyclopenten-1-yl, adamantyl, norbornyl, norbornenyl, tetrahydrofuranyl, 
pyrroline, e.g. 2- or 3-pyrrolinyl. pyrrolidinyl, pyrrolidinone. oxazolidinyl, 
10 oxazolidinone, dioxolanyl, e.g. 1.3-dioxolanyl, imidazolinyl. e.g. 2- 
imidazolinyl, imidazolidinyl. pyrazolinyl, e.g. 2-pyrazolinyl, pyrazolidinyl. 
pyranyl. e.g. 2- or 4-pyranyl, piperidinyl, piperidinone, 1 ,4-dioxanyl, 
morpholinyl, morpholinone. 1 ,4-dithianyl, thiomorpholinyl, piperazinyl, 
1.3,5-trithianyK oxazinyl, e.g. 2H-1.3-. 6H-1.3- 6H-1,2-, 2H-1,2" or 4H-1,4- 
16 oxazinyl. 1.2.5-oxathiazinyl. isoxazinyl. e.g. o- or p-isoxazinyl. 
oxathiazinyl. e.g. 1.2.5 or 1.2.6-oxathiazinyl, or 1,3,5.-oxadiazinyl groups. 

The optional substituents which may be present on the cycloaiiphatic. 
polycycloaliphatic. heterocycloaliphatic or polyheterocycloaliphatic groups 

20 represented by the group include one. two. three or more substituents 
each selected from halogen atoms, e.g. fluorine, chlorine, bromine or 
iodine atoms, or Ci.6alkyl. e.g. methyl or ethyl. haloCi-ealkyI, e.g. 
halomethyl or haloethyl such as d if luorom ethyl or trifluoromethyl, optionally 
substituted by hydroxyl. e.g. -C(OH)(CF3)2, Cvealkoxy, e.g. methoxy or 

25 ethoxy, haloCi-ealkoxy. e.g. halomethoxy or haloethoxy such as 
difiuoromethoxy or trifluoromethoxy, thiol, Ci-ealkylthio e.g. methylthio or 
ethylthio, or -(Alk^)vR^° groups in which Alk^ is a straight or branched Ci- 
salkylene chain, v is zero or an integer 1 and R^^ jg a -OH, -SH. 
-N(R1^)2, (in which Ri^ is an atom or group as defined herein for R^) -CN, 

30 .C02R^^ -NO2. -C0N(R11)2. -CSN(R11)2, -C0R1\ -CSN(R11)2, 
.N(Rii)CORll, -N(R11)CSR1\ -S02N(R11)2, -N(Ri ^ )S02R^\ 
.N(Rli)CON(Rli)2. -N(R11)CSN(R11), N(R11)S02N(R11)2 or optionally 
substituted phenyl group. Where two R'^'* atoms or groups are present in 
these substituents these may be the same or different. Optionally 

35 substituted phenyl groups include phenyl substituted by one, two or three 
of the R'*^ groups described below 
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Additionally, when the group is a heterocycloaiiphatic group containing 
one or more nitrogen atoms each nitrogen atom may be optionally 
substituted by a group "(L6)p(Alk5)qRl2 jn which L« is -C(0)-, -C(0)0-. 
5 -C(SK -S(0)2-. -CON(Rii)-, -CSN(R11)- or S02N(Rii)-; p is zero or an 
integer 1 ; Alk^ is an optionally substituted aliphatic or heteroaliphatic chain; 
q is zero or an integer 1; and R''^ is a hydrogen atom or an optionally 
substituted cycloaliphatic. heterocycloaiiphatic, polycycloaliphatic, 
polyheterocycloaliphatic, aromatic or heteroaromatic group. 

10 

Optionally substituted aliphatic or heteroaliphatic chains represented by 
Alk^ include those optionally substituted chains described above for Alk"* 
and R^ respectively. 

1 5 Cycloaliphatic. heterocycloaiiphatic, polycycloaliphatic or polyheterocyclo- 
aliphatic groups represented by R'*^ include those groups just described 
for the group R3. Optional substituents which may be present on these 
groups include those described above in relation to Alkl and R^ aliphatic 
and heteroaliphatic chains. 

20 

When the group R^ is an optionally substituted aromatic or heteroaromatic 
group it may be for example an aromatic or heteroaromatic group as 
described herein for the group Ar'^ . 

25 Optional substituents which may be present on the aromatic or 
heteroaromatic groups represented by the group R^ include one, two, 
three or more substituents, each selected from an atom or group R^^ in 
which Ri3 is -Ri3a or -Alk^CR^^^)^^ where R^^a js a halogen atom, or an 
amino (-NH2), substituted amino, nitro. cyano, amidino, hydroxyl (-OH), 

30 substituted hydroxyl, formyl, carboxyl (-CO2H), esterified carboxyl, thiol 
(-SH), substituted thiol, -COR^^ [where R''^ is an -Alk^CR^^a)^ 
cycloaliphatic, heterocycloaiiphatic, aryl or heteroaryl group], -CSR^^, 
-SO3H, -SOR14. -S02R^^ -SOaR^^. .SO2NH2. -S02NHR1^ S02N(R14)2. 
-CONH2. -CSNH2. -C0NHR14, -CSNHRl^, -CON[Rl4l2, -CSN(R14)2. 

35 .N(Ri^)S02Ri4^ -N(S02R14)2. -NH(R11)S02NH2. -N(R11)S02NHR'»4 
-N(R11)S02N(R14)2, -N{R11)C0R1^ -N(R^1)C0NH2, -N(R11)C0NHR14 



» 
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-N(R1'*)C0N(R14)2, -N(R11)CSNH2, -N(R11)CSNHR14, -N(Rli)CSN(Rl-*)2. 
-N(R'*1)CSR14 .|S|(R11)C(0)0R14, -SOaNHeti [where -NHet^ is an 
optionally substituted Cs-ycyclicamino group optionally containing one or 
more other -O- or -S- atoms or •N(RiiK -C(0)- -C(SK S(0) or -S(0)2 
5 groups]. -CONHeti, -CSNHeti. -N(Rii)S02NHeti, -N(Rii)CONHetl, 
.N(Ri^)CSNHet^ -S02N(Ri^)Het2 [where Het^ is an optionally substituted 
monocyclic Cs-ycarbocyclic group optionally containing one or more -O- or 
-S- atoms or -N(R11)-. -C(0)- or -C(S)- groups]. -Het^, -C0N(Rli)Het2, 
.CSN(Rli)Het2, .N(Rll)CON(Rll)Het2. .N(Rll)CSN(Ril)Het2, cyclo- 

10 aliphatic, heterocycloaliphatic. aryl or heteroaryl group; Alk® is a straight or 
branched Ci-ealkylene, C2.6alkenylene or C2.6alkynylene chain, optionally 
interrupted by one, two or three -O- or -S- atoms or -S(0)n [where n is an 
integer 1 or 2] or -N(R'*5)- groups [where R'*^ is a hydrogen atom or Ci- 
ealkyi, e.g. methyl or ethyl group]; and m is zero or an integer 1, 2 or 3. It 

15 will be appreciated that when two R'^'^ or R^^ groups are present in one of 
the above substituents. the R'"'* or R*^"^ groups may be the same or 
different. 

\A/hen in the group -Alk6(Ri3a)^ nn is an integer 1. 2 or 3, it is to be 
20 understood that the substituent or substituents R'^^^ priay be present on 
any suitable carbon atom in -Alk^. \Nhere more than one R^^^ substituent 
is present these may be the same or different and may be present on the 
same or different atom in -Alk®. Clearly, when m is zero and no 
substituent R''^^ jg present the alkylene. alkenylene or alkynylene chain 
25 represented by Alk^ becomes an alky I. alkenyl or alkynyl group. 

When Ri33 \^ a substituted amino group It may be for example a group 
-NHR'"'* [where R^^ is as defined above] or a group -N(R'''^)2 wherein each 
R1^ group is the same or different. 

30 

When R'*^^ is a halogen atom it may be for example a fluorine, chlorine, 
bromine, or iodine atom. 

When R'^^a js a substituted hydroxyl or substituted thiol group it may be for 
35 example a group -OR'''* or a -SR'^'* or -SC(=NH)NH2 group respectively. 
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Esterified carboxyl groups represented by the group R'*^^ include groups of 
formula -C02Alk7 wherein Alk^ is a straight or branched, optionally 
substituted Ci-salkyI group such as a methyl, ethyl, n-propyl, i-propyl, n- 
butyl, l-butyl, s-butyl or t-butyl group; a C6-i2arylCi.8alkyl group such as an 
5 optionally substituted benzyl, phenylethyl. phenylpropyl, 1-naphthylmethyl 
or 2-naphthylmethyl group; a C6.i2aryl group such as an optionally 
substituted phenyl, 1-naphthyl or 2-naphthyl group; a C6-i2aryloxyCi.8alkyl 
group such as an optionally substituted phenyloxymethyl, phenyloxyethyl, 
1-naphthyloxymethyl, or 2-naphthyloxymethyl group; an optionally 
10 substituted Ci-salkanoyloxyd-salkyl group, such as a pivaloyloxymethyl, 
propionyloxyethyl or propionyloxypropyl group; or a C6-i2aroyloxyCi.8alkyl 
group such as an optionally substituted benzoyloxyethyl or benzoyloxy- 
propyl group. Optional substituents present on the Alk^ group include R'^^a 
substituents described above. 

15 

When Alk^ is present in or as a substituent it may be for example a 
methylene, ethylene, n-propylene, i-propylene. n-butylene, i-butylene, s- 
butylene, t-butylene. ethenylene, 2-propenylene, 2-butenylene, 3- 
butenylene, ethynylene. 2-propynylene, 2-butynylene or 3-butynylene 
20 chain, optionally interrupted by one, two, or three -O- or -S-. atoms or 
-8(0)-. -S(0)2- or -N(R9)- groups. 

Cycloaliphatic or heterocycloaliphatic groups represented by the groups 
Ri3a or R'^'^ include those optionally substituted Cs-iocycloaliphatic or C3-10 
25 heterocycloaliphatic groups described above for R^. 

Aryl or heteroaryl groups represented by the groups R''^^ or R^^ include 
mono- or bicyclic optionally substituted C6-12 aromatic or C1-9 
heteroaromatic groups as described above for the group Ar''. The 
30 aromatic and heteroaromatic groups may be attached to the remainder of 
the compound of formula (1 ) by any carbon or hetero e.g. nitrogen atom as 
appropriate. 

When -NHeti or -Het^ forms part of a substituent R^^ each may be for 
35 example an optionally substituted pyrrolidinyl. pyrazolidinyl, piperazinyl, 
morpholinyl. thiomorpholinyl, piperidinyl or thiazolidinyl group. Additionally 
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Het2 may represent for example, an optionally substituted cyclopentyl or 
cyclohexyl group. Optional substituents which may be present on -NHet^ 
or -Het^ include those substituents described above. 

5 Particularly useful atoms or groups represented by R'*^ include fluorine, 
chlorine, bromine or iodine atoms, or Ci-ealkyl. e.g. methyl, ethyl, n-propyl, 
i-propyl. n-butyl or t-butyl, optionally substituted phenyl, pyridyl. pyrimidinyl, 
pyrrolyl. furyl, thiazolyl, thienyl. morpholinyl, thiomorpholinyl, piperazinyl. 
e.g. t-butyloxycarbonylpiperazinyl, pyrrolidinyl, dioxolanyl, dioxanyl, 

10 oxazolidinyl. thiazolidinyl, imidazolidinyl or piperidinyl, Ci-ehydroxyalkyI, 
e.g. hydroxymethyl or hydroxyethyl. carboxyCi-ealkyl. e.g. carboxyethyl, 
Ci-6alkylthio e.g. methylthio or ethylthio, carboxyCi-ealkylthio, e.g. 
carboxymethylthio. 2-carboxyethylthio or 3-carboxypropylthio. Ci-ealkoxy. 
e.g. methoxy or ethoxy. hydroxyCi-ealkoxy, e.g. 2-hydroxyethoxy, 

15 optionally substituted phenoxy. pyridyloxy, thiazolyoxy, phenylthio or 
pyridylthio, C4-7Cycloalkyl. e.g. cyclobutyl. cyclopentyl, Cs-ycycloalkoxy. 
e.g. cyclopentyloxy, haioCi-eaikyl, e.g. trifluoromethyl, haloCi-ealkoxy, e.g. 
trifluoromethoxy. Ci-ealkylamino, e.g. methylamino. ethylamino or 
propylamine, C6-12arylC1-6alkylamino, e.g.benzylamino. 4-fluorobenzyl- 

20 amino or 4-hydroxyphenylethylamino, amino (-NH2). aminoCi^ealkyl, e.g. 
aminomethyl or aminoethyl, Ci-edialkylamino, e.g. dimethylamino or 
diethylamino. aminoC1-6alkylamino. e.g. aminoethylamino or aminopropyl- 
amino, optionally substituted Het^ NCi-ealkylamino, e.g. 3-morpholino- 
propylamino. Ci.ealkylaminoCi-ealkyl. e.g. ethylaminoethyl, Ci-edialkyl- 

25 aminoCi-ealkyl, e.g. diethylaminoethyl, aminoCi-ealkoxy. e.g. aminoethoxy, 
Ci.6alkylaminoCi.6alkoxy. e.g. methylaminoethoxy. Ci-edialkylaminoCi. 
ealkoxy. e.g. dimethylaminoethoxy. diethylaminoethoxy, diisopropylamino- 
ethoxy, or dimethylaminopropoxy, hydroxyCi-ealkylamino, e.g. 2-hydroxy- 
ethylamino, 3-hydroxypropylamino or 3-hydroxybutylamino, imido, such as 

30 phthalimido or naphthalimido, e.g. 1 ,8-naphthalimido. nitro, cyano. 
amidino. hydroxyl (-0H). formyl [HC(0)-]. carboxyl (-CO2H), -C02Alk7 
[where Alk^ is as defined above], C1-6 alkanoyi e.g. acetyl, propyryl or 
butyryl, optionally substituted benzoyl, thiol (-SH), thioCi-ealkyl. e.g. 
thiomethyl or thioethyl, -SC(=NH)NH2. sulphonyl (-SOsH), -SOaAlk^, Ci. 

35 ealkylsulphinyl, e.g. methylsulphinyl. ethylsulphinyl or propylsulphinyl. Ci- 
ealkylsulphonyl. e.g. methylsulphonyl. ethylsulphonyl or propylsulphonyl, 
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aminosulphonyl (-SO2NH2), Ci-ealkylaminosulphonyl. e.g. 
methylaminosulphonyl, ethylaminosulphonyl or propylaminosulphonyl Ci. 
edialkylaminosulphonyl. e.g. dimethylaminosulphonyl or diethylamino- 
sulphonyl, phenylaminosulphonyl, carboxamido (-CONH2), Ci-ealkylamino- 
5 carbonyl, e.g. methylaminocarbonyl, ethylaminocarbonyl or propylamino- 
carbonyl. Ci-edialkylaminocarbonyl. e.g. dimethylaminocarbonyl or 
diethylaminocarbonyl, aminoCi-ealkylaminocarbonyl. e.g. aminoethyl- 
aminocarbonyl. Ci-6alkylaminoCi.6alkylaniinocarbonyl. e.g. methylamino- 
ethylaminocarbonyl. Ci^dialkylaminoCi-ealkylaminocarbonyl, e.g. diethyl- 

10 aminoethylaminocarbonyl, aminocarbonylamino, Ci-ealkylaminocarbonyl- 
amino, e.g. methylaminocarbonylamino or ethylaminocarbonylamino, Ci- 
edialkylaminocarbonylamino, e.g. dimethylaminocarbonylamino or diethyl- 
aminocarbonylamino, Ci-ealkylaminocabonylCi-ealkylamino, e.g. methyl- 
aminocarbonylmethylamino. aminothiocarbonylamino. Ci-ealkylaminothio- 

15 carbonylamino. e.g. methylaminothiocarbonylamino or ethylaminothio- 
carbonylamino, Ci-edialkylaminothiocarbonylamino. e.g. dimethylamino- 
thiocarbonylamino or diethylaminothiocarbonylamino. Ci-ealkylaminothio- 
carbonylCi-ealkylamino, e.g. ethylaminothiocarbonylmethylamino, 
-CONHC(=NH)NH2. Ci-eatkylsulphonyiamino, e.g. methylsulphonylamino 

20 or ethylsulphonylamino. haloCi-ealkylsulphonylamino. e.g. trifluoromethyl- 
sulphonylamino, Ci-edialkylsulphonylamino. e.g. dimethylsulphonylamino 
or diethylsulphonyiamino, optionally substituted phenylsulphonylamino, 
aminosulphonylamino (-NHSO2NH2), Ci-ealkylaminosulphonylamino. e.g. 
methylaminosulphonylamino or ethylaminosulphonylamino. Ci.6dialkyl- 

25 aminosulphonylamino. e.g. dimethylaminosulphonylamino or diethylamino- 
sulphonylamino, optionally substituted morpholinesulphonylamino or 
morpholinesulphonylCi-eaikylamino. optionally substituted phenylamino- 
sulphonylamino, Ci-ealkanoylamino, e.g. acetylamino. aminoCi-ealkanoyl- 
amino e.g. aminoacetylamino, Ci-sdialkylaminoCi-ealkanoylamino. e.g. 

30 dimethylaminoacetylamino, Ci.ealkanoylaminoCi-ealkyI, e.g. acetylamino- 
methyl, Ci-ealkanoylaminoCi-ealkylamino. e.g. acetamidoethylamino, Ci- 
ealkoxycarbonylamino. e.g. methoxycarbonylamino, ethoxy carbonylamino 
or t-butoxycarbonylamino or optionally substituted benzyloxy, 
pyridylmethoxy. thiazolylmethoxy, benzyloxycarbonylamino, benzylbxy- 

35 carbonylaminoCi-eaikyl e.g. benzyloxycarbonylaminoethyl, thiobenzyl. 
pyridylmethylthio or thiazolylmethylthio groups. 
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Where desired, two R''^ substituents may be linked together to form a 
cyclic group such as a cyclic ether, e.g. a Ci-ealkylenedioxy group such as 
methylenedioxy or ethylenedioxy. 

5 

It will be appreciated that where two or more R^^ substituents are present, 
these need not necessarily be the same atoms and/or groups. In general, 
the substituent(s) may be present at any available ring position in the 
aromatic or heteroaromatic group represented by R^. 

10 

The presence of certain substituents in the compounds of formula (1 ) may 
enable salts of the compounds to be formed. Suitable salts include 
pharmaceutically acceptable salts, for example acid addition salts derived 
from inorganic or organic acids, and salts derived from inorganic and 
1 5 organic bases. 

Acid addition salts include hydrochlorides, hydrobromides, hydroiodides, 
alkylsulphonates, e.g. methanesulphonates, ethanesulphonates, or 
isothionates, arylsulphonates. e.g. p-toluenesulphonates, besylates or 
20 napsylates, phosphates, sulphates, hydrogen sulphates, acetates, 
trifluoroacetates. propionates, citrates, maleates, fumarates. malonates, 
succinates, lactates, oxalates, tartrates and benzoates. 

Salts derived from inorganic or organic bases include alkali metal salts 
25 such as sodium or potassium salts, alkaline earth metal salts such as 
magnesium or calcium salts, and organic amine salts such as morpholine, 
piperidine, dimethylamine or diethylamine salts. 

Particularly useful salts of compounds according to the invention include 
30 pharmaceutically acceptable salts, especially acid addition pharma- 
ceutically acceptable salts. 

In the compounds according to the invention the group R^ is preferably an 
Ar'iL^Ar^Alk- group. In compounds of this type Ar^ is preferably an 
35 optionally substituted phenyl, monocyclic heteroaromatic or bicycllc 
heteroaromatic group. Particularly useful monocyclic heteroaromatic 
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groups are optionally substituted five- or six-membered heteroaromatic 
groups as described previously, especially five- or six-membered 
heteroaromatic groups containing one or two heteroatoms selected from 
oxygen, sulphur or nitrogen atoms. Nitrogen-containing groups are 

5 especially useful, particularly pyridyl or pyrimidinyl groups. Particularly 
useful substituents present on these Ar^ groups Include halogen atoms or 
optionally substituted alkyl. -OR^, -SR^. -NRSR^, -CO2H, -CO2CH3. -NO2 
or -CN groups as described above in relation to the compounds of formula 
(1). Particularly useful bicyclic heteroaromatic groups represented by Ar^ 

10 include optionally substituted ten-mem bered fused-ring heteroaromatic 
groups containing one or two heteroatoms, especially nitrogen atoms. 
Particular examples include optionally substituted naphthyrldinyl, 
especially 2,6-naphthyridinyl. quinolinyl and isoquinolinyl, especially 
isoquinoiin-1-yl groups. Particular optional substituents include those just 

1 5 described for monocyclic heteroaromatic groups. 

A particularly useful group of compounds according to the Invention has 
the formula (2a): 




wherein -W= is -CH= or -N=; 

RI6 and R''"'', which may be the same or different is each a hydrogen atom 
or an atom or group -L3(Alk2)tL^(R4)u in which L^, Alk^. t, R^ and u are 
25 as defined previously; 

L1 , l2. Ar2, Alk. R2, Alk^ . n and R^ are as defined for fomnula (1 ); 
and the salts, solvates, hydrates and N-oxides thereof. 

-W= in compounds of formula {2a) is preferably -N=. 

30 

Rt6 and Ri7 jn compounds of formula (2a). is each preferably as 
particularly described above for compounds of formula (1), other than a 
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hydrogen atom. Particularly useful R^^ and R'"'' substituents include 
halogen atoms, especially fluorine or chlorine atoms, or methyl, 
halomethyl, especially -CF3. -CHF2 or -CH2F, methoxy or halomethoxy. 
especially -OCF3, -OCHF2 or -OCH2F groups. 

A further particularly useful group of compounds according to the invention 
has the formula (2b): 



10 



15 



R2 

^L^Ar^Alk-N L^(Alk^)nR^ 




(2b) 



wherein R^^, L2. Ar2. Alk. R^. Alk^ n and R^ are as defined for formula 

(2a); 

g is zero or the integer 1 ,2, 3 or 4; 

and the salts, solvates, hydrates and N-oxides thereof. 



Each R^^ atom or group in compounds of formula (2b) may be 
independently selected from an atom or group -L3(Alk2)tL3(R'^)u in which 
L3, Alk2, t, L4, R^ and u are as previously defined. Particularly useful R^® 
substituents when present in compounds of formula (2b) include halogen 
20 atoms, especially fluorine, chlorine or bromine atoms, or methyl, 
halomethyl, especially -CF3. methoxy or halomethoxy. especially -OCF3. 
-CN. -C02Me, -NO2. amino (-NH2), substituted amino (-NR^RS) and 
-N(R5)C0CH3. especially -NHCOCH3 groups. 

25 In one preferred group of compounds of formula (2b) each R**® js a 
hydrogen atom. 



30 



Another particularly useful group of compounds according to the invention 
has the fomiula (2c): 
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wherein R^^, g, L^. Ar^. Alk. R2, Alk^, n and are as defined for 
formula (2b); 

5 and the carbon atoms at positions 6 and 7 of the naphthyridine ring are 
indicated with the appropriate numerals; 
and the salts, solvates, hydrates and N -oxides thereof. 



Each R^^ atom or group in compounds of formula (2c) may be 
10 independently selected for an atom or group -L3(Alk2)tL4(R4)u in which L^, 
Alk2. t, L^. R'^ and u are as previously defined. Particularly useful R^^ 
substituents when present in compounds of formula (2c) include halogen 
atoms, especially fluorine or chlorine atoms, methyl, halomethyl, especially 
-CF3. methoxy or halomethoxy, especially -OCF3. -CN, -C02Me. -NO2, 
15 amino (-NH2). substituted amino (-NR^R^) and -N(RS)C0CH3, especially 
-NHCOCH3 groups. 

In one preferred group of compounds of formula (2c) g is the integer 1 and 
R16 is a methoxy group, especially a methoxy group present at the 6- 
20 position. In another preferred group of compounds of formula (2c) g is the 
integer 2 and each Ri^ group is a methoxy group, especially a methoxy 
group present at the 6- and 7-positions. 



Alk in compounds of the invention is preferably: 
25 -CH- or. especially, -CH2CH(R)-. 
I 

CH2R 



R in the compounds of formulae (1), (2a). (2b) and (2c) is preferably a 
30 -CO2H group. 
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In general in compounds of formulae (1). (2a), {2b) and (2c) R2 is 
preferably a hydrogen atom. 

5 In general in compounds of formula (2a) is preferably L^^ where L^a is 
a -CON(R^)- group, especially -CONH-. 

In general in compounds of formulae (2b) and (2c) is preferably L^a 
where L^a is an -O- atom or -N(R8). group. An especially useful -N(RS)- 
10 group is -NH- 

The group Ar^ in compounds of formulae (1), (2a), (2b) and (2c) is 
preferably an optionally substituted phenylene group. Particularly useful 
groups include optionally substituted 1 ,4-phenylene groups. 

15 

In general in compounds of formulae (1). (2a), (2b) and (2c) when n Is zero 
or the integer 1 the group R^ may especially be a hydrogen atom or an 
optionally substituted heteroaliphatic, cycloaliphatic, heterocycloaliphatic, 
aromatic or heteroaromatic group as defined herein. Particularly useful 

20 groups of this type include optionally substituted Ca-eheteroalkyl. 
particularly Ci-aalkoxyCi-aalkyI, especially methoxypropyl. optionally 
substituted Ca-ycycloalkyl. especially optionally substituted cyclopropyl, 
cyclobutyl, cyclopentyl. cyclopropyl or cyclohexyl, optionally substituted 
Cs-yheterocycloaliphatic, especially optionally substituted pyrrolidinyl, 

25 piperidinyl or thiazolidinyl, especially optionally substituted phenyl and 
optionally substituted Cs-yheteroaromatic. especially optionally substituted 
pyridyl, pyrimidinyl or triazinyl groups. Optional substituents on these 
groups include in particular R^^ atoms or groups where the group is an 
aromatic or heteroaromatic group and halogen atoms or Ci-ealkyl. 

30 especially methyl. haloCi-ealkyl. especially trifluoromethyl, Ci.6alkoxy, 
especially methoxy, haloCi-ealkoxy, especially trifluoromethoxy or 
-(L^)p(Alk5)qRi2 groups as described earlier where the group is a nitrogen- 
containing heterocycloaliphatic group such as a pyrrolidinyl, piperidinyl or 
thiazolidinyl group. Particularly useful -(L^)p(Alk5)qRi2 groups include 

35 those in which is a -CO- group. Alk^ in these groups is preferably 
present (i.e. q is preferably an integer 1) and in particular is a -CH2- chain. 
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Compounds of this type in which R'*^ js a hydrogen atom or an optionally 
substituted aromatic or heteroaromatic group, especially an optionally 
substituted phenyl, pyridyl or imidazolyl group are particularly preferred. 

5 In one preferred class of compounds of formulae (1 ), (2a), (2b) and (2c) L'' 
is present as a -N(R8)- group. Particularly useful -N(RS)- groups include 
-NH-, -N(CH3)- -N(CH2CH3)- and -N(CH2CH2CH3)- groups. In this class 
of compounds n is preferably the integer 1 and Alk'* is preferably an 
optionally substituted straight or branched Ci-ealkylene chain. Particularly 

10 useful Alk^ chains include -CH2-, -CH2CH2-. -CH2CH2CH2-. 
-CH(CH3)CH2- and -C(CH3)2CH2-. in this class of compounds is 
preferably a hydrogen atom. 

In another preferred class of compounds of formulae (1), (2a), (2b) and 
15 (2c) L'* is a covalent bond, n is the integer 1 and Alk'* is an optionally 
substituted straight or branched Ci-ealkylene chain. Particularly useful 
Alk'* chains include optionally substituted -CH2-. -CH2CH2- 
-CH2CH2CH2- and -CH(CH3)CH2- and especially -C(CH3)2CH2- chains. 
r3 in this class of compounds is preferably a hydrogen atom. A most 
20 especially useful optionally substituted Alk'^R^ group is -C(CH3)3. 

In another preferred class of compounds of fomulae (1). (2a). (2b) and 
(2c), L'* is a covalent bond, n is zero and is an optionally substituted C5- 
yheterocycloaliphatic, especially an optionally substituted piperidinyl group. 
25 A most especially useful optionally substituted piperidinyl group is an 
optionally substituted piperidin-1 -y I group. 

Particularly useful compounds of the invention include: 
(S)-3-[4-(3,5-Dichloro-4-pyridylcarboxamido)phenyl]-2-(2-propylamino-3,4- 

30 dioxocyclobut-1-enyl)amino]propanoic acid; 

(S)-3-[4-(3.5-Dichloro-4-pyridylcarboxamido)phenyll-2-(2-t-butyl-3.4- 

dioxocyclobut-1 -enyl)amino]propanoic acid; 
(S)-3-{4-[(6.7-Dimethoxy^-quinazolinyl)amino]phenyl^2-I(2-A/,A/- 
diethylamino-3.4-dioxocyclobut-1-enyl)amino]propanoic acid; 
35 (S)-3-[4-([2,6-Naphthyridin-1-yl]amino)phenyll-2-[(2-A/,A/-diethylamino-3,4- 
dioxocyclobut-1 -enyl)amino]propanoic acid; 
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(S)-3-[4-([6,7-Dimethoxy-4-quina2olinyl)oxy]phenyl]-2-[(2-A/,A/- 
diethylamino-3,4-dioxocyclobut-1 -enyl)amino]propanoic acid; 
(S)-3-[4-([6,7-Methoxy-4-quina20linyllamino)phenyl]-2-[(2-W,A/- 
diethy lam ino-3,4-dioxocyclobut-1 -enyl)amino]propanoic acid; 
5 (S)-3-[4-([2,6-Naphthyridin-1-yl]amino)phenyl]-2-[(2-A/,A/-dipropylaminc^ 
3,4-dioxocyclobut-1-enyl)amjno]propanoic acid; 

(S)-3-[4-([2,6.Naphthyridin-1-yl]oxy)phenyl]-2^(2-A/,A/<liethylamino-3,^ 
dioxocyclobut-1 -enyl)amino]propanoic acid; 

(S)-3-[4-([2.6-Naphthyridin-1-yl]amino)phenyl]-2-[(2-piperidin-1-yl-3.^^ 
10 dioxocyclobut-1 -enyl)amino]propanoic acid; 

(R)-3-{4-(3,5-Dichloro-4-pyridylcarboxamido)phenyl}-3-[(2-A/,A/- 

diethylam ino-3,4-dioxocyclobut-1 -€nyl)amino]propanoic acid; 

(S)-3-[4-([2,6-Naphthyridin-1-yl]oxy)phenyl]-2-[(2-A/,A/Hjipropylamino-3.4- 

dioxocyclobuH -enyl)amino]propanoic acid; 
1 5 (S)-3-[4-([2.6-Naphthyridin-1 -yl]amino)phenyl]-2-[(2-W,-ethyl-A/- 

isopropylamino-3,4-dioxocyclobut-1-enyl)amino]propanoic acid; 

and the salts, solvates, hydrates and N-oxides thereof. 

The compounds according to the invention are generally of use in 
20 modulating cell adhesion. Thus for example when R'* in compounds of the 
invention is an a4-integrin binding groups the compounds are of use in the 
prophylaxis and treatment of diseases or disorders involving inflammation 
in which the extravasation of leukocytes plays a role. 

25 Diseases or disorders of this type include inflammatory arthritis such as 
rheumatoid arthritis vasculitis or polydermatomyositis. multiple sclerosis, 
allograft rejection, diabetes, inflammatory dermatoses such as psoriasis or 
dermatitis, asthma and inflammatory bowel disease. 

30 In another example when R*^ is an a v-integrin binding group the 
compounds may be of use in the prophylaxis and treatment of diseases or 
disorders involving inappropriate growth or migration of cells. Particular 
diseases include inflammatory diseases, and diseases involving 
angiogenesis, bone resorption or cllular or matrix over-expression. 
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Particular uses to which these compounds of the invention may be put 
include the treatment or inhibition of tumour groNArth and metastasis; 
retinopathy; macular degeration psoriasis; rheumatoid arthritis; 
osteoporosis; bone resorption following or due to joint replacement, 
5 hypercalcemia or malignancy, Paget's disease, glucocorticoid treatment, 
immonilisation-induced osteopenia, hyperparathyroidism or peridental 
disease, vascuar restenosis, atherosclerosis; inflammatory bowel disease; 
and psoriasis. 

10 For the prophylaxis or treatment of disease the compounds according to 
the invention may be administered as pharmaceutical compositions, and 
according to a further aspect of the invention we provide a pharmaceutical 
composition which comprises a compound of formula (1 ) together with one 
or more pharmaceutically acceptable carriers, excipients or diluents. 

15 

Pharmaceutical compositions according to the invention may take a form 
suitable for oral, buccal, parenteral, nasal, topical or rectal administration, 
or a form suitable for administration by inhalation or insufflation. 

20 For oral administration, the pharmaceutical compositions may take the 
form of, for example, tablets, lozenges or capsules prepared by 
conventional means with pharmaceutically acceptable excipients such as 
binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or 
hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline 

25 cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate. talc or silica); disintegrants (e.g. potato starch or sodium 
glycollate); or wetting agents (e.g. sodium lauryl sulphate). The tablets 
may be coated by methods well known in the art. Liquid preparations for 
oral administration may take the form of, for example, solutions, syrups or 

30 suspensions, or they may be presented as a dry product for constitution 
with water or other suitable vehicle before use. Such liquid preparations 
may be prepared by conventional means with pharmaceutically acceptable 
additives such as suspending agents, emulsifying agents, non-aqueous 
vehicles and preservatives. The preparations may also contain buffer 

35 salts, flavouring, colouring and sweetening agents as appropriate. 
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Preparations for oral administration may be suitably formulated to give 
controlled release of the active compound. 

For buccal administration the compositions may take the form of tablets or 
5 lozenges formulated in conventional manner. 

The compounds of formula (1) may be formulated for parenteral 
administration by injection e.g. by bolus injection or infusion. Formulations 
for injection may be presented in unit dosage form, e.g. in glass ampoule 

10 or multi dose containers, e.g. glass vials. The compositions for injection 
may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as 
suspending, stabilising, preserving and/or dispersing agents. Alternatively, 
the active ingredient may be in powder form for constitution with a suitable 

15 vehicle, e.g. sterile pyrogen-free water, before use. For particle mediated 
administration the compounds of formula (1) may be coated on particles 
such as microscopic gold particles. 

In addition to the formulations described above, the compounds of formula 
20 (1) may also be formulated as a depot preparation. Such long acting 
formulations may be administered by implantation or by intramuscular 
injection. 

For nasal administration or administration by inhalation, the compounds for 
25 use according to the present invention are conveniently delivered in the 
form of an aerosol spray presentation for pressurised packs or a nebuliser, 
with the use of suitable propellent, e.g. dichlorodifluoromethane. trichloro- 
fluoromethane. dichlorotetrafluoroethane, carbon dioxide or other suitable 
gas or mixture of gases. 

30 

The compositions may. if desired, be presented in a pack or dispenser 
device which may contain one or more unit dosage forms containing the 
active ingredient. The pack or dispensing device may be accompanied by 
instructions for administration. 



35 
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The quantity of a compound of the invention required for the prophylaxis or 
treatment of a particular condition will vary depending on the compound 
chosen, and the condition of the patient to be treated. In general, 
however, daily dosages may range from around 100ng/kgto 100mg/kg 
5 e.g. around O.OImg/kg to 40mg/kg body weight for oral or buccal 
administration, from around 10ng/kg to 50mg/kg body weight for parenteral 
administration and around O.OSmg to around lOOOmg e.g. around 0.5mg 
to around lOOOmg for nasal administration or administration by inhalation 
or insufflation. 

10 

The compounds of the invention may be prepared by a number of 
processes as generally described below and more specifically in the 
Examples hereinafter. In the following process description, the symbols 
Ari. Ar2, Alk. R\ R2. r3, U. L^, Alk^ and n when used in the formulae 

15 depicted are to be understood to represent those groups described above 
in relation to formula (1) unless otherwise indicated. In the reactions 
described below, it may be necessary to protect reactive functional groups, 
for example hydroxy, amino, thio or carboxy groups, where these are 
desired in the final product, to avoid their unwanted participation in the 

20 reactions. Conventional protecting groups may be used in accordance 
with standard practice [see, for example. Green. T. W. in "Protective 
Groups in Organic Synthesis". John Wiley and Sons. 1991]. In some 
instances, deprotection may be the final step in the synthesis of a 
compound of formula (1) and the processes according to the invention 

25 described hereinafter are to be understood to extend to such removal of 
protecting groups. For convenience the processes described below all 
refer to a preparation of a compound of formula (1) but cleariy the 
description applies equally to the preparation of compounds of formula (2). 

30 Thus according to a further aspect of the invention, a compound of formula 
(1) in which R is a -CO2H group may be obtained by hydrolysis of an ester 
of formula (3): 
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Ar^L^Af^Alk — N 




L^AIki)nR^ 



(3) 



where Alk represents a group 



5 



-CH2CH(C02RyK -CH=CH(C02RyK 



-CH- 



or 



•C- 



CH2C02Ry 



II 

CHC02Ry 



10 



[where Ry is an alkyi group for example a Ci-ealkyI group] 

The hydrolysis may be performed using either an acid or a base 
depending on the nature of Ry, for example an organic acid such as 

15 trifluoroacetic acid or an inorganic base such as lithium, sodium or 
potassium hydroxide optionally in an aqueous organic solvent such as an 
amide e.g. a substituted amide such as dimethylformamide. an ether e.g. a 
cyclic ether such as tetrahydrofuran or dioxane or an alcohol e.g. methanol 
at a temperature from ambient to the reflux temperature. Where desired, 

20 mixtures of such solvents may be used. 

According to a further aspect of the invention a compound of formula (1) 
may be prepared by displacement of a leaving group from a compound of 
formula (4): 



where R^ is a leaving group, with an amine R'^R^NH or a salt thereof. 
Suitable leaving groups represented by R^ include halogen atoms, 
30 especially chlorine and bromine atoms, or alkoxy. e.g. methoxy, ethoxy or 



25 




L\Alk')nR^ 
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isopropoxy, aryloxy, e.g. dinitrophenyloxy. or aralkoxy. e.g. benzyloxy, 
groups. 

The reaction may be performed in an inert solvent or mixture of solvents, 
5 for example a substituted amide such as dimethylformamide, an alcohol 
such as ethanol and/or a halogenated hydrocarbon such as 
dichloromethane. at a temperature from O^C to the reflux temperature. 
\A/here necessary, for example when a salt of an amine R'lR^NH is used, 
an organic base such as diisopropylethylamine can be added. 



Any carboxylic acid group present in the intermediate of formula (4) or the 
amine R'^R^NH may need to be protected during the displacement 
reaction, for example as an ethyl ester. The desired acid may then be 
obtained through subsequent hydrolysis, for example as particularly 
1 5 described above and generally described below. 

It will be appreciated that the displacement reaction may also be 
performed on a compound of formula (5): 



where R^ is a leaving group as defined for R^ using an intermediate 
R^(Alki)nL^H where -UH is a functional group such as an amine (-NH2) 
using the reaction conditions just described. 



Where desired the displacement reaction may also be performed on an 
intermediate of formulae (4) or (5), R1R2NH or R3(Alki)nUH which is 
linked, for example via its R'* or R^ group, to a solid support, such as a 
polystyrene resin. After the reaction the desired compound of formula (1) 
30 may be displaced from the support by any convenient method, depending 
on the original linkage chosen. 



10 



20 




(5) 



25 
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Intermediates of formulae (4) and (5) are either readily available or may be 
prepared from an intermediate of formula (6): 




5 

where and R*' are as previously defined and an amine R^R^NH or 
intermediate (R3(Alk'')nLiH by displacement as just described for the 
preparation of compounds of formula (1). 

10 Intermediates of formulae R'^R^NH and R3(Alki)nL''H may be obtained 
from simpler, known compounds by one or more standard synthetic 
methods employing substitution, oxidation, reduction or cleavage 
reactions. Particular substitution approaches include conventional 
alkylation, arylation. heteroarylation. acylation, thioacylation, halogenation. 

16 sulphonylation. nitration, formylation and coupling procedures. It will be 
appreciated that these methods may also be used to obtain or modify 
other compounds of formulae (1) and (2) where appropriate functional 
groups exist in these compounds. 

20 Thus compounds of the invention and intermediates thereto may be 
prepared by alkylation. arylation or heteroarylation. For example, 
compounds containing a -fH or -L^H group (where and is each a 
linker atom or group) may be treated with a coupling agent R3(Alk'* )nX'* or 
Ar'^X'* respectively in which is a leaving atom or group such as a 

25 halogen atom, e.g. a fluorine, bromine, iodine or chlorine atom or a 
sulphonyloxy group such as an alkylsulphonyloxy, e.g. 
trifluoromethylsulphonyloxy or arylsulphonyloxy. e.g. p-toluene- 
sulphonyloxy group. 

30 The reaction may be carried out in the presence of a base such as a 
carbonate, e.g. caesium or potassium carbonate, an alkoxide, e.g. 
potassium t-butoxide. or a hydride, e.g. sodium hydride, or an organic 
amine e.g. triethylamine or N.N-diisopropylethylamine or a cyclic amine. 
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such as N-methylmorpholine or pyridine, in a dipolar aprotic solvent such 
as an amide, e.g. a substituted amide such as dimethylformamide or an 
ether, e.g. a cyclic ether such as tetrahydrofuran. 

5 Intermediates of formula Ar^X^l and R3(Alk^)nX^ are generally known, 
readily available compounds or may be prepared from known compounds 
by standard substitution and other synthetic procedures, for example as 
described herein. Thus for example compounds of formula Ar^X"^ in 
which, for example, Ar^ represents a 2,6-naphthyridine group may be 
10 prepared from alcohols of formula Ar'iOH by reaction with a halogenating 
agent, for example a phosphorous oxyhalide such as phosphorous 
oxychloride at an elevated temperature e.g. 1 lO^C. 

Intermediate alcohols of formula Ar'^OH in which, for example, Ar'* 
15 represents a 2.6-naphthyridine group may be prepared by methods well 
known to a person skilled in the art, e.g. by the method of Sakamoto,T. et 
a/[Chem. Pharm. Bull. 22. 626-633, (1985)]. 

Alternatively alkylating agents of formula Ar'^X^ in which, for example, Ar'* 
20 represents a 2,6-naphthyridine group may be prepared by reaction of a 
2,6-naphthyridine N-oxide or N, N'-dioxide with a halogenating agent, e.g. 
a phosphorous oxyhalide such as phosphorous oxychloride to give a 1- 
halo or 1,5-dihalo-2,6-napthyridine respectively. In the case of 1,5-dihalo- 
2,6-napthyridines each halogen atom may be substituted separately by a 
25 reagent such as HL2Ar2AlkN(R2)H or HL^(Alk2)tL4(R4)u by the particular 
methods just described above. 

2,6-Napthyridine N-oxides and N,N'-dioxides may be generated from the 
corresponding 2,6-napthyridines group by the general methods of 
30 synthesis of N-oxides described below or they may be synthesised by the 
methods of Numata. A et al (Synthesis, 1 999. 306-31 1 ). 

Further alkylating agents of formula AriX'' in which, for example, Ar^ 
represents a 2,6-naphthyridine. may be prepared by the methods of 
35 Giacomello G. et al (Tetrahedron Letters 1965, 1117-1 121), Tan. R. and 
Taurins. A. (Tetrahedron Letters 1965, 2737-2744), Ames, D. E. and 
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Dodds, W. D. (J. Chem. Soc. Perkin 1 1972, 705-710) and Alhaique. F. et 
a/ (Tetdrahedron Letters, 1975. 173-174). 

In a further example intermediates of formula R'^R^NH may be obtained 
5 by reaction of a compound of formula Ar^L^H with a compound of formula 
Ar2AlkN(R2)H under the reaction conditions just described 

Compounds of formula Ar'^L^H in which, for example Ar'' represents a 2,6- 
naphthyridine and is a -N(R8)- group, may be prepared from substituted 
10 4-cyano-3-cyanomethylpyridines by the methods of Alhaique, F. et al {ibid 
and Gazz. Chim. Ital. 1975, 105; 1001-1009) or from 3-fomylpyridines by 
the methods of Molina. P. at al (Tetrahedron 1992, 48. 4601-4616). 

In another example, compounds containing a -Li H or -L^H or group as 

15 defined above may be functionalised by acylation or thioacylation, for 
example by reaction with one of the alkylating agents just described but in 
which XI is replaced by a -C(0)X2, C(S)X2. -N(RS)COX2or -N(R»)C(S)X2 
group in which X2 is a leaving atom or group as described for X"^. The 
reaction may be performed in the presence of a base, such as a hydride. 

20 e.g. sodium hydride or an amine, e.g. triethylamine or N-methyl- 
morpholine, in a solvent such as a halogenated hydrocarbon, e.g. 
dichloromethane or carbon tetrachloride or an amide, e.g. dimethyl- 
formamide, at for example ambient temperature. Alternatively, the 
acylation may be carried out under the same conditions with an acid (for 

25 example one of the alkylating agents described above in which X1 is 
replaced by a -CO2H group) in the presence of a condensing agent, for 
example a diimide such as 1-(3-dimethylaminopropyl)-3-ethylcarbodijmide 
or N.N-dicyclohexylcarbodlimide. advantageously in the presence of a 
catalyst such as a N-hydroxy compound e.g. a N-hydroxytriazole such as 

30 1-hydroxybenzotriazole. Alternatively the acid may be reacted with a 
chloroform ate, for example ethylchloroformate, prior to the desired 
acylation reaction 

In a further example compounds may be obtained by sulphonylation of a 
35 compound containing an -OH group by reaction with one of the above 
alkylating agents but in which X^ is replaced by a -S(0)Hal or -S02Hal 
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group in which Hal is a halogen atom such as chlorine atom] in the 
presence of a base, for example an inorganic base such as sodium 
hydride in a solvent such as an amide, e.g. a substituted amide such as 
dimethylformamide at for example ambient temperature. 

5 

In another example, compounds containing a -L'^H or -L^H group as 
defined above may be coupled with one of the alkylation agents just 
described but in which X'^ is replaced by an -OH group in a solvent such 
as tetrahydrofuran in the presence of a phosphine. e.g. triphenylphosphine 
10 and an activator such as diethyl, diisopropyl- or dimethylazodicarboxylate. 

In a further example, ester groups -C02R^. -C02Alk3 or -C02Alk7 in the 
compounds may be converted to the corresponding acid [-CO2H] by add- 
er base-catalysed hydrolysis depending on the nature of the groups R^, 
15 Alk^ or Alk^. Acid- or base-catalysed hydrolysis may be achieved for 
example by treatment with an organic or inorganic acid, e.g. trifluoroacetic 
acid in an aqueous solvent or a mineral acid such as hydrochloric acid in a 
solvent such as dioxan or an alkali metal hydroxide, e.g. lithium hydroxide 
in an aqueous alcohol, e.g. aqueous methanol. 

20 

In a further example, -OR^ or -OR^^ groups [where R^ or R'*'* each 
represents an alkyi group such as methyl group] in compounds of formula 
(1) may be cleaved to the corresponding alcohol -OH by reaction with 
boron tribromide in a solvent such as a halogenated hydrocarbon, e.g. 
25 dichloromethane at a low temperature, e.g. around -78^C. 

Alcohol [-OH] groups may also be obtained by hydrogenation of a 
corresponding -OCH2R^^ group (where R'*^ is an aryl group) using a metal 
catalyst, for example palladium on a support such as carbon In a solvent 

30 such as ethanol in the presence of ammonium formate, cyclohexadiene or 
hydrogen, from around ambient to the reflux temperature. In another 
example, -OH groups may be generated from the corresponding ester 
[C02Alk5 or C02R^] or aldehyde [-CHO] by reduction, using for example a 
complex metal hydride such as lithium aluminium hydride or sodium 

35 borohydride in a solvent such as methanol. 
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In another example, alcohol -OH groups in the compounds may be 
converted to a corresponding -OR^ or -OR^'^ group by coupling with a 
reagent R^OH or R'^^OH in a solvent such as tetrahydrofuran in the 
presence of a phosphine, e.g. triphenylphosphine and an activator such as 
5 diethyl-, diisopropyl-. or dimethyiazodicarboxylate. 

Aminosulphonylamino [-NHSOaNHR^ or -NHS02NHAri] groups in the 
compounds may be obtained, in another example, by reaction of a 
corresponding amine [-NH2] with a sulphamide R3NHSO2NH2 or 
10 Ar''NHS02NH2 in the presence of an organic base such as pyridine at an 
elevated temperature, e.g. the reflux temperature. 

In another example compounds containing a -NHCSAr'^. -CSNHAr^ 
-NHCSR^ or -CSNHR^ may be prepared by treating a corrsponding 
15 compound containing a -NHCOAra, -CONHArl. -NHCOR^ or -CONHR3 
group with a thiation reagent, such as Lawesson's Reagent, in an 
anhydrous solvent, for example a cyclic ether such as tetrahydrofuran. at 
an elevated temperature such as the reflux temperature. 

20 In a further example amine (-NH2) groups may be alkylated using a 
reductive alkylation process employing an aldehyde and a borohydride, for 
example sodium triacetoxyborohyride or sodium cyanoborohydride. in a 
solvent such as a halogenated hydrocarbon, e.g. dichloromethane, a 
ketone such as acetone, or an alcohol, e.g. ethanol, where necessary in 

25 the presence of an acid such as acetic acid at around ambient 
temperature. 

In a further example, amine [-NH2] groups in compounds of formula (1) 
may be obtained by hydrolysis from a corresponding imide by reaction with 
30 hydrazine in a solvent such as an alcohol, e.g. ethanol at ambient 
temperature. 

In another example, a nitro [-NO2] group may be reduced to an amine [- 
NH2]. for example by catalytic hydrogenation using for example hydrogen 
35 in the presence of a metal catalyst, for example palladium on a support 
such as carbon in a solvent such as an ether, e.g. tetrahydrofuran or an 
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alcohol e.g. methanol, or by chemical reduction using for example a metal, 
e.g. tin or iron, in the presence of an acid such as hydrochloric acid. 

Aromatic halogen substituents in the compounds may be subjected to 
5 halogen-metal exchange with a base, for example a lithium base such as 
n-butyl or t-butyl lithium, optionally at a low temperature, e.g. around 
-780C, in a solvent such as tetrahydrofuran and then quenched with an 
electrophile to introduce a desired substituent. Thus, for example, a formyl 
group may be introduced by using dimethylformamide as the electrophile; 
10 a thiomethyl group may be introduced by using dimethyldisulphide as the 
electrophile. 

In another example, sulphur atoms in the compounds, for example when 
present in a linker group L'* or may be oxidised to the corresponding 
15 sulphoxide or sulphone using an oxidising agent such as a peroxy acid, 
e.g. 3-chloroperoxybenzoic acid, In an inert solvent such as a halogenated 
hydrocarbon, e.g. dichloromethane, at around ambient temperature. 

In another example compounds of formula Ar^X^ (where X'^ is a halogen 
20 atom such as a chlorine, bromine or iodine atom) may be converted to 
such compounds as AriC02R2^ (in which R^o is an optionally substituted 
alkyl. aryl or heteroaryl group). ArlCHO. AriCHCHR^o, AriCCR20, 
AriN(R20)H, Ar'*N(R20)2, for use in the synthesis of for example 
compounds of formula R'^R^NH, using such well known and commonly 
25 used palladium mediated reaction conditions as are to be found in the 
general reference texts Encyclopedia of Reagents for Organic Synthesis, 
Editor-in Chief Paquette, L. A., John Wiley and Sons. 1995 and 
Comprehensive Organic Functional Group Transformations, Editors-in- 
Chief Katritzky, A R. ef a/. Pergamon, 1995. 

30 

N-oxides of compounds of formula (1) may be prepared for example by 
oxidation of the corresponding nitrogen base using an oxidising agent such 
as hydrogen peroxide in the presence of an acid such as acetic acid, at an 
elevated temperature, for example around 70^0 to 800C. or alternatively 
35 by reaction with a peracid such as peracetic'acid in a solvent, e.g. 
dichloromethane, at ambient temperature. 
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Salts of compounds of formula (1) may be prepared by reaction of a 
compound of formula (1) with an appropriate base in a suitable solvent or 
mixture of solvents e.g. an organic solvent such as an ether e.g. 
5 diethylether, or an alcohol, e.g. ethanol using conventional procedures. 

Where it is desired to obtain a particular enantiomer of a compound of 
formula (1) this may be produced from a corresponding mixture of 
enantiomers using any suitable conventional procedure for resolving 
10 enantiomers. 



Thus for example diastereomeric derivatives, e.g. salts, may be produced 
by reaction of a mixture of enantiomers of formula (1) e.g. a racemate, and 
an appropriate chiral compound, e.g. a chiral base. The diastereomers 
15 may then be separated by any convenient means, for example by 
crystallisation and the desired enantiomer recovered, e.g. by treatment 
with an acid in the instance where the diastereomer is a salt. 



In another resolution process a racemate of formula (1) may be separated 
20 using chiral High Performance Liquid Chromatography. Alternatively, if 
desired a particular enantiomer may be obtained by using an appropriate 
chiral intermediate in one of the processes described above. 



Chromatography, recrystallisation and other conventional separation 
25 procedures may also be used with intermediates or final products where it 
is desired to obtain a particular geometric isomer of the invention. 



The following Examples illustrate the invention. All temperatures are in 
oC. The following abbreviations are used: 



30 NMM - N-methylmorpholine; 

MeOH - methanol; 

DCM - dichloromethane; 

DIPEA - diisopropylethylamine; 

Pyr - pyridine; 
35 DMSO - dimethylsulphoxide; 

Et20 - diethylether; 



EtOAc - ethyl acetate; 

BOC - butoxycarbonyl; 

AcOH - acetic acid; 

EtOH - ethanol; 

Ar - aryl; 

iPr - isopropyl; 

Me - methyl; 
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5 



THF - tetrahydrofuran. 

FMOC - 9-fluorenylmethoxycarbonyl; 

obs - obscured; 

dil - dilute; 

Bu - butyl; 



DMF - N,N-dinnethylfonnamide; 

br - broad; 

app - apparent; 

RT - room temperature; 

DIPEA - diisopropylethylamine 



All NMR's were obtained at 300mHz. 



10 IMTgRMgPlATE 1 

3.5-PichloroDvridine-4-carboxvlic acid 

A solution of 3.5-dichloropyridine (S.OOg, 33.8mmol) in THF (25ml) was 
added to a solution of LDA [generated from nBuLi (2.5M solution in 
hexanes, 14.9ml, 37.2mmol) and diisopropylamine (4.10g. 5.7ml. 

15 40.6mmol)] in THF (25ml) at -78° under nitrogen, to give a yellow/brown 
slurry. The reaction was stirred for 30min at -78° then CO2 gas was 
bubbled through to give a clear brown solution that slowly gave a 
precipitate, warmed to RT over 2h, then quenched with water (20ml) and 
partitioned between Et20 (100ml) and 1M NaOH (100ml), The aqueous 

20 layer was separated and acidified to pHI with concentrated hydrochloric 
acid and then extracted with 10% MeOH in DCM (100ml x 3). The 
combined organic layers were dried (MgS04) and the solvent removed 
under vacuum to give a brown solid that was recrystallised from ethanol 
and dried under vacuum to give the title compound as pinkish crystals 

25 (2.63g. 41%). 5H (DMSO-d6) 8.74 (2H. s). 5C (DMSO-d6) 163.5. 147.7, 

141.0. 126.7 
IMTgRMEDiATE 2 

Ethvi fS>-3>f4-r3.S-dichloroDvrid-4-vlcarboxamido1phenvn>2-(t- 
30 butoxvcarbonvl amino^propionate 

A slurry of the compound of Intermediate 1 (51 .2g, 0.267mol) in DCM 
(195ml) and thionyl chloride (195ml, 2.67mol) was treated with DMF (5 
drops) and heated to reflux for 4h. The reaction was concentrated /n 
vacuo and azeotroped with toluene (2 x 50ml) to give a yellow solid which 
35 was used without further purification. A solution of ethyl-(S)-3-(4- 
aminophenyl)-2-(t-butoxycarbonyl amino)propionate (130.8g. 0.425mol) in 
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DCM (800ml) was cooled to 0° and treated with NMM (56.0ml, 0.51 mol). 
stirred 5 minutes and then a solution of the acid chloride (98.3g, 0.468mol) 
in DCM (200ml) was added dropwise keeping the reaction temperature 
below S'>. The reaction was stirred for 1h, quenched with NaHCOs 
5 solution (500ml), the organic layer separated, washed with NaHCOs 
solution (500ml). 10% citric acid solution (500ml) and NaHCOs solution 
(500ml), dried (MgS04)and concentrated in vacuo to give a yellow solid 
which was recrystallised (EtOAc/hexane) to give the title compound. 1 40g, 
69%. 5H (DMSO d^), 8.8 (2H, s). 7.55 (2H, d, J 8.5Hz), 7.23 (2H. d, J 
10 8.5Hz). 4.0 (3H. m). 3.4 (2H, b s), 2.9 (1H, m), 2.8 (1H, m). 1.3 (9H. s), 
1.25 (3H.t). m/z (ES+. 70V) 504 (MNa+). 

INTERMEDIATE 3 

Ethvl /SU3-r4-f3.S-dichloroovrid-4-vl carboxainidotohenvn-2-amino 
15 orooionate hydrochloride 

A solution of the compound of Intermediate 2 (70g, 0.146mol) in EtOAc 
(500ml) and 1,4-dioxan (50ml) was treated with a solution of HCI In EtOAc 
(500ml, 3M), and stirred at RT for 4h. The reaction was concentrated in 
vacuo to give a yellow solid which was triturated with Et20 then 
20 recrystallised (EtOAc/hexane) to give the title compound (59.3g, 92%). 
5H (DMSO dS), 11.10 (1H, s), 8.70 (2H, s). 7.55 (2H, d, J. 8.4Hz). 7.25 
(2H, d. A 8.4Hz), 4.10 (3H. m). 3.10 (2H. m), 1.10 (3H. m). m/z (ES*. 70V) 
382 (MH+). 

25 INTERMEDIATE 4 

3-ftert-Butvl^-4-isoDroDoxv-3-cvclQbutBne.1.2-dione 

fert-Butyl lithium (2.29ml of a 1.7M solution in pentane, 3.9mmol) was 
added to a solution of 3,4-dlisopropoxy-3-cyclobutene-1 ,2-dione (594mg, 
3mmol) in THF (30ml) at -78oC. After 5h trifluoroactic anhydride (636^1. 

30 4.5mmol) was added and stirring continued at -780C for 30min. The cold 
mixture was poured into NH4CI(aq), extraced with EtOAc. dried (Na2S04) 
and evaporated in vacuo. Column chromatography (Si02; EtOAc/hexane, 
15:85) gave the title compound as a mobile yellow oil (408mg, 69%). 5H 
(CDCI3) 5.43 (1H, sept, i 6.2Hz). 1.45 (6H, d. A 6.2Hz) and 1.33 (9H. s); 

35 m/2 (ES*. 70V) 1 97 (M** H). 
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IMTFR MEDIATE 5 

1 hloro-2.6-naphthvridine 

1-Hydroxy-2,6-naphthyridine (550mg) [prepared according to the method 
of Sakamoto. T. ef a/ Chem. Pharm. Bull. 32, 626, (1985)] was stirred with 
5 phosphorous oxychlorlde (10ml) at 110° for 5h. The volatiles were 
removed in vacuo and the residue treated carefully with ice. After diluting 
with water (to ~25ml). solid NaHCOa was added to neutralise and the 
product extracted into EtOAc (2 x 80ml). The combined organic extracts 
were dried (MgS04), evaporated in vacuo, and the crude product 
10 chromatographed (Si02; EtOAc) affording the title compound as a slightly 
. yellow solid (420mg, 68%). 6H (CDCI3) 9-35 (1H, s), 8.82 (1H, d, J 
5.9Hz). 8.48 (1H. d. J 5.6Hz). 8.00 (1H, d. J 5.9H2), 7.74 (1H, d, J 5.6Hz); 
m/Z (ES*. 70V) 165 and 167 (MH+). 

15 INTERMEDIATE 6 

EthvUSI-3-f4-rf2.6-naphthvridin -1-vl^aminolphenvlV2-rA/-ff-butvioxv 
rarhonvl^ amfnolpropanoate 

Ethyl (S)-3-(4-aminophenyl)-2-[N-(t-butyloxycarbonyl)amino]propanoate 
(SOOmg, 1.95mmol), Intermediate 5 (350mg. 2.13mmol) and DIPEA 

20 (276mg, 372|al. 2.13mmol) in 2-ethoxyethanol (0.5ml) were stirred at 130° 
under N2 for several hours. The reaction was partitioned between EtOAc 
(70ml) and saturated aqueous NaHCOs (30ml). The phases were 
separated and the aqueous layer re-extracted with EtOAc (3 x 30ml). The 
combined organic extracts were washed with brine (10ml), dried (MgS04) 

25 and evaporated in vacuo to afford a darl< oil. Chromatography (Si02; 3% 
MeOH/DCM) gave the title compound as a dull orange foam (360mg, 
42%). 6H (CDCI3) 9.19 (1H. s). 8.67 (1H. d. i 5.9Hz), 8.24 (1H. d. i 
5.8Hz), 7.66 (1H. d, J 5.9Hz), 7.65 (2H. d, J 8.5Hz). 7.21 (1H, d. A 5.8Hz). 
7.16 (2H, d, J 8.5Hz), 7.15 (1H, obscured s), 5.05-4.97 (1H, m), 4.60-4.51 

30 (1H, m). 4.19 (2H. q. J 7.1Hz). 3.17-3.04 (2H. m). 1.44 (9H, s), 1.27 (3H, t. 
i 7.1Hz); mfZ (ES*. 70V) 459 (MNa*). 437 (MH+). 

INTERMEDIATE 7 

Ethvl fS^2-amino-3-^4-fr2.6-naphthvrldin-1-vnanriinolDhenvll 



35 propanoate 
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Intermediate 6 (360mg) was treated with a solution of trifluoroacetic acid 
(10ml) and DCM (10ml) and stirred at RT for 2h. The volatiles were 
removed in vacuo and the residue was partitioned between EtOAc (80ml) 
and saturated aqueous NaHCOs (30ml). The phases were separated and 
5 the aqueous layer re-extracted with EtOAc (3 x 30ml). The combined 
organic extracts were dried (MgS04) and evaporated in vacuo to afford the 
title compound as a dark orange viscous oil (280mg, 100%). 6H (CDCis) 
9.18 (1H. s). 8.66 (1H. d. J 5.9Hz). 8.22 (1H, d, i 5.8Hz). 7.67 (1H. d. J 
5.9Hz). 7.64 (2H. d. J 8.5Hz), 7.22 (2H. d. A 8.5Hz). 7.19 (1H. d. A 5.8Hz). 
10 4.20 (2H. q. J 7.1Hz). 3.73 (1H. dd. J 7.9, 5.1Hz). 3.10 (1H. dd, i 13.6, 
5.2Hz), 2.87 (1H, dd. J 13.6. 7.9Hz). 1.70 (3H, br s), 1.28 (3H. t. 7.1Hz); 
m/Z (ES-^. 70V) 337 (MH+). 

INTFRMEDIATE 8 
15 Methvi fS>-2-rf-butvloxvcarbonvlamino)-3-r4-f2.6-naDhthvridin-1- 
vloxvlphenynpropanoate 

To A/-(f-butyloxycarbonyl) tyrosine methyl ester (1.42g. 4.82mmol) in dry 
DMF (10ml) was added 1-chloro-2,6 naphthyridine (0.79g, 4.82mmol) and 
cesium carbonate (1 .65g, 5.06 mmol) and the reaction stirred at 45° under 

20 N2 for 2 days. The DMF was evaporated, EtOAc added and washed (3x) 
with water, dried (MgS04). and evaporated in vacuo. The residue was 
chromatographed (Si02; 40 to 100% EtOAc/isohexane) to afford the liUe 
compound as white foam (1 .61 g, 82%). 5h (CDCI3) 9.29 (1 H, s). 8.76 (1 H, 
d, i 5.74HZ), 8.17 (IN, d, i 5.74Hz). 8.11 (1H, d, J 5.8Hz). 7.43 (1H. d, J 

25 5.8Hz). 7.22-7.18 (3H, m), 5.03 (1H, br s), 4.61 (IN. br s). 3.75 (3H, s), 
3.15-3.05 (2H, m). 1.44 (9H, s); m/z (ES+, 70V) MH+ 424. 

IMTFRMgPIATE 9 

Ethvl fS>-2-(/V-f-butvloxvcarb onvlamino^-3-r4-nsQauinolin-1-vlamino1 

30 phenyllpropanoate 

A stirred solution of ethyl (S)-3-(4-aminophenyl)-2-(A/-f-butyloxycarbonyl- 
amino)propanoate (3.08g, lO.Ommol). 1-chloroisoquinoline (1.80g, 
ll.Ommol) and N.N-diisopropylethylamine (1.42g, 1.91ml, ll.Ommol) in 2- 
ethoxyethanol (1.0ml) was heated at 130° for 4h. The volatiles were 

35 removed in vacuo and the residue partitioned between EtOAc (120ml) and 
saturated aqueous NaHCOa (50ml). The phases were separated and the 
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aqueous layer was re-extracted with EtOAc (80ml). The combined organic 
extracts were washed with brine (30ml), dried (MgS04) and evaporated in 
vacuo. The obtained dark oil was chromatographed (silica; 20-30% 
EtOAc/hexane) to afford the title compound as a pink oil which crystallised 
5 on standing (2.78g. 64%). 5H (CDCI3) 8.07 (1H, d, J 5.8Hz). 7.93 (1H, d, J 
8.4Hz), 7.72 (1H. d. J 7.5Hz), 7.63 (1H. d). 7.61 (2H. d. J 8.5Hz), 7.51 (1H, 
t, A 6.8Hz). 7.23 (1H, br s). 7.10 (1 H. br s). 7.10 (2H, d. i 6,8Hz). 5.02 (1H. 
br d. A 8.0Hz). 4.54 (1H. br m). 4.16 (2H, t. J 7.1Hz). 3.05 (2H. br m), 1.43 
(9H, s), 1.25 (3H. t, J 7.1Hz); m/Z 60V) 436 (MH*). 

10 

iMTgRMgPtATE 10 

(5?)-gthvl 2-amino-3-r4-f isQQuinolin-1 >vlamino)phenvnpropanoate 

A stirred solution of Intermediate 9 (2.70g) in EtOAc (100ml) was treated 
with HCI gas until turbidity and precipitation was seen to occur. The 

15 reaction mixture was stirred at ambient temperatue for an addition 0.5h. 
The reaction was purged with nitrogen then diluted with EtOAc (50ml) and 
saturated aqueous NaHCOs (50ml). Sufficient solid NaHCOs was added 
to ensure full neutrality. The phases were separated and the aqueous 
layer re-extracted with EtOAc (2 x 40ml). The combined organic extracts 

20 were washed with brine (20ml). dried (MgS04) and evaporated in vacuo 
to afford the title compound as a light orange oil (2.1 Og. q). 5H (CDCI3) 

8.06 (1H, d. A 5.8Hz). 7.91 (1H. d, A 8.3Hz). 7.71 (1H, d. A 7.9Hz), 7.63 
(1H. obs. signal). 7.59 (2H. d, A 8.4Hz). 7.49 (1H. app.t. A 7.8HZ). 7.25 
(1H. br s), 7.15 (1H, d. A 8.4Hz). 7.09 (1H. d. A 5.8Hz), 4.17 (2H. q. A 
25 7.2Hz). 3.68 (1H, dd. A 7.7. 5.1Hz). 3.06 (1H. dd. J 14.6. 5.1Hz). 2.81 (1H. 
dd. A 13.6, 7.9Hz). 1.58 (2H. br s). 1.26 (3H. t. A 7.0Hz); m/Z (ES*^, 60V) 
435.9 (MH*). 

INTgRMEDIATE 11 

30 Ethvl fE)-3-/4-r(tert-ButoxvcarbonvnaminolDhenvlV2-propenoate 

Ethyl 4-aminocinnamate (2.5g. 13.1mmol) was dissolved in THF (25ml) 
and treated with di-tert-butyl dicarbonate (3.14g). The solution was 
refluxed for 16h and then allowed to cool. The product was extracted into 
EtOAc and washed with water and brine, dried over Na2S04, filtered and 

35 the solvent removed. The crude product was purified by column 
chromatography (Si02; EtOAc/hexane 1:9) to give the title compound 
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(2.82g. 74%) as a white solid. 6H (CDCI3) 7.62 (1H. d, J 1 6.0Hz). 7.45 (2H. 
d, J. 8.8Hz), 7.38 (2H. d, i 8.8Hz). 6.63 (1H. br s), 6.33 (1H. d. J 16.0Hz). 
4.12 (2H. q. J 7.1Hz), 1.52 (9H, s). 1.25 (3H, t. J 7.1Hz). m/z (ES+. 70V) 
314 (MNa+). 

5 

INTgRMEDIATE 12 

Ethvl l3S).3-f4-rftert -ButoxvcarbonvHaminolDhenvlV3-fAy-benzvirM/?>- 
1-nhenvlethvn amino^Drooanoate 

Intermediate 11 (1.0g, 3.44mmol) was dissolved in THF (25ml), treated 
10 with sodium hydride and left to stir for 20 mins. (R)-(+)-N-Benzyl- 
(methylbenzylamine (1.44ml) in THF (25ml) at 0° was treated with n- 
butyllithium (2.75ml. 2.5M in hexanes) and the purple solution left to stir for 
20 mins then cooled to -78o and the ester anion added slowly. The 
reaction mixture was stirred at -78C for 4h then quenched with ammonium 
1 5 chloride solution, extracted into EtOAc. washed with water and brine, dried 
(Na2S04), filtered and the solvent removed. The crude product was 
purified by column chromatography (Si02; CH2CI2) to give the title 
nnmpound (1.14g, 66%) as a white solid. 5H (CDCI3) 7.42-7.17 (14H. m), 
6.45 (1H, br s), 4.39 (1H. dd, J 9.4, 5.5Hz), 3.99 (1H, q, J 6.9Hz), 3.93 (2H, 
20 qd, J 7.1. 2.4Hz). 3.72 (1H, d. J 14.7Hz). 3.64 (1H. d. J 14.7Hz). 2.63 (1H. 
dd, J 14.7. 5.5Hz). 2.52 (1H. dd, J 14.7, 9.5Hz), 1.52 (9H, s). 1.22 (3H, d. J 
6.9Hz). 1 .06 (3H, t. J 7.1 Hz), m/z (ES*. 70V) 503 (MH+). 



ItslTERMEDIATE 13 
25 Ffhvl f3SU3-amino.3-f4-ritert-Butoxvcarbonvhamino1>Phenvl- 
propanoate 

Intermediate 12 (312mg. 0.62mmol) in MeOH (5ml) was treated with 
formic acid (0.1ml) and 10% palladium on carbon. The reaction mixture 
was heated to reflux for 30 mins then cooled, filtered through celite™ and 
30 the solvent removed to give the title compound (195mg. 100%) as an oil. 
5H (CDCI3) 8.05 (2H, br s). 7.28 (2H. d. J 8.5Hz), 7.21 (2H, d, i 8.5Hz,), 
6.92 (1H, brs), 4.48 (1H, dd, J 8.4. 5.7Hz), 4.05 (2H. q, J 7.1Hz), 3.6 (1H, 
dd. J 17.2. 8.4Hz). 2.79 (1H. dd, J 17.2. 5.7Hz), 1.44 (9H, s), 1.14 (3H, t, i 
7.1Hz). m/z (ES*. 70V) 331 (MNa+). 

35 

INTERMEDIATE 14 
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Mftthvl ri?U3-Ktert-ButQxvcarbonvi^amino1-3-f4-hvdroxvDhenvn- 
pronanoate 

Methyl (3R)-(3-amino)-3-(4-hydroxyphenyl)propanoate (S. G. Davies and 
O. Ichlhara, Tetrahedron Asymmetry, (1991), 2. 183-186] (346mg, 
5 1 .78mmol) was dissolved In dioxan (5ml) and sodium bicarbonate solution 
(5ml) added. The solution was treated with di-tert-butyl dicarbonate 
(407mg, 1.86mmol) and stirred vigourously for 16h. The solution was 
diluted with water, and the product extracted into EtOAc (x2). washed with 
water, brine, dried (Na2S04), filtered and the solvent removed. The 
10 product was purified by column chromatography (Si02; CH2Cl2/MeOH 
20:1) to give the title compound (211mg, 42%) as a white solid. 5H 
(CDCI3) 7.06 (2H. d. J 8.6Hz). 6.66 (2H, d, J 8.6Hz), 5.48 (1H. br). 4.98 
(2H, br m>. 3.61 (3H. s). 2.78 (2H, m). 1.42 (9H, s). m/z (ES+, 70V) 318 
(MNa+). 

15 

IMTFRMEDiATE IS 

Methvl f3/?)-3.raert-Butoxvcarbonvhamino1.3-f4.rf6.7-dimethoxv-4- 
qiiinazolinvnoxvl phenvnproDanoate 

Intermediate 14 (420mg, 1.42mmol) in DMF (4ml) was treated with 
20 potassium carbonate (394mg) and 4-chloro-6,7-dimethoxyquinazoline 
(320mg). The solution was stirred for 48h and then water (20ml) was 
added. The mixture was extracted with EtOAc (x 2), washed with water (x 
3), brine, dried (Na2S04), filtered and the solvent removed to give the lille 
compound (657mg. 96%) as a foamy yellow solid. 6H (DMSO d^) 8.53 (1H, 
25 s), 7.53 (1H, s). 7.40 (2H. d. J 8.6Hz). 7.37 (1H, s). 7.24 (2H. d, A 8.6Hz), 
4.96 (1H, m. CH), 3.98 (3H, s). 3.95 (3H, s), 3.57 (3H. s). 2.77 (2H, m). 
1 .36 (9H, s). m/z (ES+, 70V) 484 (MH+). 



INTERMEDIATE 16 
30 Methvl f3RW3-Amino-3.<4.n6.7-dimethoxv-4-auinazollnvltoxv1 
ohenvl^propanoate 

Intermediate 15 (650mg, 1.35mmol) was dissolved in EtOAc (10ml) and 
HCI gas was bubbled through. The reaction mixture was stin-ed for 2h and 
the solvent removed to give the title compound (589mg, 100%) as an oil. 
35 5H (DMSO d6) 8.66 (1H, s), 7.65 (2H. d, J 8.7Hz), 7.58 (1H. s). 7.44 (1H. 
s), 7.39 (2H, d. J 8.7Hz), 3.99 (3H. s). 3.97 (3H. s). 3.58 (3H, s). 3.22 (1H, 
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dd. i 16.3. 6.1Hz), 3.05 (1H. dd. J. 16.3, 8.5Hz). m/z (ES*. 70V) 384 
(MH+). 

IMTFRMEDIATE 17 
5 Methvl f S>-3.f4-rr3-Dhenvl-1 -ouinazolinvltemino1-Dhenvn-r2.ftert. 
hutoxvcarbonvl^aminol-proDanoate 

Methyl (2S)-[2-(tert-butoxycarbonyl)amino]-3-(4-aminophenyl)propanoate 
(500mg, 1.7mmol) and 4-chloro-2-phenylquinazoline (408mg) were 
dissolved in 2-ethoxyethanoI (5ml) with Hunigs base (0.6ml) and the 

10 solution heated at 120°C for 16h. The solution was cooled and 
concentrated. The residue was purified by column chromatography (Si02; 
CH2Cl2/MeOH 25:1 ) to give the title compound (682mg, 81%) as a brown 
foamy solid. 6H (CDCia) 8.56 (2H. dd. A 7.5, 3.7Hz), 8.10 (1H. m), 7.95 
(1H. m). 7.88 (2H. d. A 8.5Hz). 7.80 (1H, m). 7.70 (1H. m). 7.50 (3H. m). 

15 7.23 (2H. d. A 8.5Hz). 5.05 (1H, m), 4.65 (1H. m). 3.72 (3H. s), 3.49 (1H. 
m). 3.15 (2H. m), 1 .45 (9H, s); m/z (ES+, 70V) 499 (MH+). 

INTERMEDIATE 18 

Methvl fS^-2.Amino-3-f4-n3-Dhenvl-1-aulnazolinvnaminQlDhenvl> 
20 pronanoate 

Intermediate 17 (678mg, 1.36mmol) in EtOAc (30ml) was saturated with 
HCI gas and stirred for 45 mins. The brown precipitate was filtered off and 
dried to give the title compound (518mg. 96%) as a brown foamy solid. 5H 
(DMSO d6)9.12 (1H, d, J 8.6Hz). 8.83 (2H. m). 8.50 (1H. d. J 8.1 Hz). 8.44 
25 (2H. d. A 7.1Hz), 8.14 (1H. d. J 8.1Hz). 8.10 (1H. t. J 8.1Hz). 7.84 (2H, d. J 
8.6Hz), 7.70 (1H, d. A 7.1Hz), 7.63 (2H. t. A 7.1Hz). 7.40 (2H. d. A 8.5Hz). 
3.70 (3H. s). 3.67 (1H. m). 3.30 (1H. dd. A 14.0. 5.5Hz). 3.18 (1H. dd. A 
14.0, 7.4Hz). m/z (ES*. 70V) 399 (MH*). 

30 INTERMEDIATE 19 

Eth vl t ffl-3-Amin o-3-r4-f tert- butox vcarbonvnami noDhen vll 
pronanoate 

Ethyl (3/?)-3-{Benzyl[(1 S)-1 -phenylethyl]amino}-3-{4-(tert-butoxycarbonyl) 
amino phenyl]propanoate (1.18g, 2.35mmol) was dissolved in MeOH 
35 (10ml) and formic acid (1ml) and 10% palladium on carbon added and the 
mixture refluxed for 2h. The reaction mixture was cooled, filtered through 
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Celite® and concentrated to give the crude title compound which was used 
immediately in the next reaction. 6H (CDCI3) 7.34 (2H, d, J 8.1Hz), 7.27 

(2H. d. J 8.1Hz). 7.10 (1H, br s), 4.59 (1H. m). 4.11 (2H. q. J 7.1Hz), 3.14 
(1H. dd. Jl 16.8. 7.9Hz). 2.86 (1H. dd. i 16.8. 12.0Hz). 1.20 (3H, t. J 
5 7.1Hz). 

INTERMEDIATE 20 

Ethvl ( /?U3-amino-3-/4-aminQDhenvnDroDanoate 

Intermediate 19 was dissolved in EtOAc (25ml) and the solution saturated 

10 with HCI gas. The solution was stirred at RT for 90 mins whilst a white 
precipitate formed. The solid was filtered and dried to give the litis 
compound (570mg. 88% over 2 steps) as a white solid. 5H (DMSO d^) 
8.79 (2H, br s). 7.63 (2H, d. J 8.4Hz), 7.36 (2H, d. J 8.4Hz, 4.58 (1H. m), 
3.98 (2H, q, i 7.1H2). 3.19 (1H. dd, i 16.3. 5.6Hz). 2.99 (1H. dd. J 16.3. 

15 9.1Hz). 1.08 (3H. t. J 7.IH2). m/z (ES+, 70V) 192 (M-NH3). 

INTERMEDIATE 21 

Ethvl f/?U3-M.AminoDhenvn-3-ftert-butQxvcarbonvlamino^ 
prooanoate 

20 Intermediate 20 (550mg, 1.96mmol) was dissolved in dioxan (10ml) and 
treated with sodium bicarbonate (1g). water (10ml) and di-tert-butyl 
dicarbonate (427mg) and the mixture stirred for 16 h. Water was added 
and the product extracted into EtOAc (x 2). washed with brine, dried 
(Na2S04), filtered and concentrated to give the crude product which was 

25 purified by column chromatography (Si02; CH2Cl2/MeOH 20:1 ) to give the 
title compound (296mg, 49%) as an oil. 5H (CDCI3) 7.07 (2H, d, J 8.3Hz), 
6.64 (2H. d. A 8.3Hz). 5.28 (1H. br s), 4.99 (1H, m). 4.05 (2H, q. J 7.1Hz). 
2.82 (1H. dd. J 15.1. 6.5Hz). 2.73 (1H. dd, J 15.1. 6.5Hz), 1.42 (9H, s), 
1.17 (3H, t, J 7.1Hz). m/z (ES+. 70V) 331 (MNa+). 

30 

INTEMEDIATE 22 

Fthvl (3P>-3-Ktert-Butoxvcarbonvlamlno)V3-r4-f2.6-naphthvridin-1- 

yiaming)phenYlpropanpatg 

Intermediate 21 (250mg, 0.81 mmol) in 2-ethoxyethanol (2ml) was treated 
35 with 1-chloro-2,6-naphthyridine (134mg) and heated at 120° for 15mins, 
then lOO^C for 1h, then cooled and concentrated. The residue was 
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extracted into EtOAc (x 3), washed with sodium bicarbonate solution, 
brine, dried (Na2S04), filtered and concentrated to give the crude product. 
The products were purified by column chromatography (Si02; 
CH2Cl2/MeOH 50:1-20:1-10:1) to give the deprotected compound (106mg, 
5 30%) as a brown gum and the title compound (98mg. 36%) as a yellow 
gum. 5H (CDCI3) 9.18 (1H. s), 8.66 (1H, d, J 5.9Hz), 8.20 (1H. d, J 5.8Hz). 
7.73 (1H, d. J 5.9H2). 7.65 (2H. d, J 8.5Hz), 7.30 (2H, d, A 8.5Hz). 7.19 
(1H. d. J 5.8Hz), 5.47 (1H. m), 5.08 (1H, m), 4.09 (2H. q. J 7.1Hz). 2.83 
(2H. t. J 6.4Hz). 1.44 (9H. s). 1.20 (3H. t. J 7.1Hz). m/z (ES+. 70V) 437 
10 (MH*). 

INTERMEDIATE 23 

Fthx/lfl?^-3.Amino.3-r4-f2 6-naDhthvridin-1-vlamlnolPhenvl 
propanoate 

15 Intermediate 22 (lOOmg. Immol) was dissolved in EtOAc (5ml) and 
saturated with HCI gas. The reaction mixture was stirred to give a 
precipitate which was filtered and dried to give the title nomoound which 
was combined with the material isolated from the previous reaction. 5H 
(CDCI3) 9.18 (1H, s). 8.65 (1H. d. A 5.9Hz), 7.65 (2H. d. A 8.5Hz,). 7.37 

20 (2H. d. A 8.5Hz), 7.19 (1H. d, A 5.7Hz). 4.44 (1H. t. J 6.8Hz). 4.15 (2H. q. A 
7.1Hz). 2.68 (2H, d. J6.8Hz). 1.25 (3H. t. J 7.1Hz). 



INTERMEDIATE 24 

A/.ROC.O-/2-Pvrim idinvn-L-tvrft«tinft methvl ester 

25 A solution of A/-BOC-L-tyrosine methyl ester (3.0g, 10.2mmol) in DMF 
(5ml) was added to a suspension of NaH (60% in oil, 1 1 .2mmol. 447mg) in 
DMF (10ml). After 10 min. a solution of 2-chloropyrimidine (11.2mmol, 
1.28g) in DMF (3ml) was added and the mxiture stin-ed overnight. The 
reaction was quenched with water, diluted EtOAc and washed with water 

30 and brine. The EtOAc layer was dried (Na2S04) and concentrated in 
vacuo. Purification by column chromatography [Si02, EtOAc/hexane,1:1] 
gave the title compound. 6H (DMSO de) 8.62 (2H. d. J 4.8Hz). 7.37 (1H. 
d. A 8.1Hz), 7.28 (2H, d. A 8.4Hz), 7.24 (1H. t, A 4.8Hz). 7.09 (2H. d, A 
8.4Hz). 4.18 (1H. m). 3.01 (1H. dd. A 13.8. 4.6Hz). 1.33 (9H. s). 

35 

INTERMEDIATE 25 
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r)-f2-Pvrimidinvh-i,-tvrosine methvl ester hydrochloride 
Removal of BOC group from Intermediate 24 (HCI/EtOAc) gave the Ijtle 
compound as a white solid. 5H (DMSO de) 8.69 (3H, m), 8.63 (2H. d. i 
4.9Hz). 7.31-7.25 (3H, m). 7.15 (2H. d. i B.6Hz), 4.30 (1H. m). 3.69 (3H. 
5 s). 3.19 (1H. dd, J 14.5. 6.4H2). 3.12 (1H, dd, J 14.3, 7.2Hz). 

INTgRMEDIATE 26 

a; ROC-0-f3.5-DichloroisonicotinovlUL-tvrosine methvl ester 
A solution of N-BOC-L -tyrosine methyl ester (2.95g. lOmmol) in THF 
(10ml) was added to a suspension of NaH (60% in oil. 1 1mmol. 440mg) in 
THF (30ml) at 0°. After lOmin, a solution of 3,5-dichloroisonicotinoyl 
chloride (1 Imml, 2.32g) in THF (10ml) was added and the mixture stirred 
at RT for 4h. NH4CI (aq) was added and the mixture extracted with DCM. 
The DCM extracts were dried (Na2S04) and concentrated in vacuo. 
Recrystallisation (EtOAc/hexane) gave the title compound as white 
crystals (3.61 g, 77%). 5H (DMSO de) 8.89 (2H. s). 7.39 (2H. d. J 8.5Hz). 
7.32 (1H. d. J 8.2Hz), 7.23 (2H, d. A 8.5Hz). 4.21 (1H, m), 3.62 (3H. s). 
3.05 (1H, dd. J 13.8. 4.9Hz). 2.89 (1H. dd. J 13.8, 10.5Hz). 1.31 (9H). mfZ 
(ES+, 70V)410(M++Na). 

INTFRMEDIATE 27 

f)-f3 S-Dichloroisonicotinovn-l-.tvrosine methvl ester hydrochloride 
Intermediate 26 (3.61 g) in EtOAc (150ml) was treated with HCI/EtOAc 
(3m. 50ml). The white precipitate produced was filtered off and dried to 
give the title compound as a white solid (1 .93g). 6H (DMSO de) 8.90 (2H, 
s), 8.74 (3H, br), 7.42 (2H, d, J 8.5Hz). 7.28 (2H, d, J 8.6Hz), 4.31 (1H, m). 
3.67 (3H, s). 3.25 (1H, dd, J 14.2, 6.0Hz), 3.17 (1H. dd. A 14.1. 7.2Hz). m/z 
(ES+, 70V) 369 (MH+). 

30 INTFRMEDIATE 28 

3-Butvl-4-methoxv-3-cvciobutene-1.2-dione 

n-BuLi (8.13ml of a 1.6M solution in hexane, 13mmol) was added slowly to 
a solution of 3,4-dimethoxy-3-cyclobutene-1,2-dione (1.42g. lOmmol) in 
THF (100ml) at -78o. After 2h, trifluoroacetic anhydride (2.12ml, 15mmol) 
35 was added. After a further 30m in the cold solution was poured into 
NH4CI(aq) (100ml) and EtOAc (100ml) and stirred well. The aqueous 
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layer was extracted with EtOAc. The organic extracts were washed with 
brine, dried (Na2S04) and concentrated in vacuo. Column 
chromatography (Si02. EtOAc/hexane, 30:70) gave the title compound as 
a yellow oil (803mg. 48%). 5H (CDCb) 4.42 (3H. s). 2.60 (2H, t. i 7.6H2). 
5 1.71-1.61 (2H. m). 1.44-1.32 (2H. m). 0.94 (3H. t. i 7.3Hz). m/2 (ES*. 
70V) 169 (MH+). 

iMTFRMEDIATE 29 

Methvl fZW2.Wtert-fautoxvcarbonv»amino1-3-(3-methOXV-4- 

10 nitroDhenvn-2-propenoate 

Activated manganese IV oxide (26g) was added to a mixture of 3-methoxy- 
4-nitroben2ylalcohol (5.26g, 28.7mmol). A/-(t-Butyloxycarbonyl)-a- 
(diethylphosphono)glycine methylester (described in W099/47547) (8.91 g, 
27.4mmol) and DBU (4.29ml, 28.7mmol) in DCM (150ml) at 0°. The 

15 mixture was stirred at RT ovemight then filtered. The filtrate was washed 
with dil. HCI, dried (Na2S04) and evaporated in vacuo. Recrystallisation 
from MeOH gave the title compound as pale brown crystals (4.6g). 5H 
(DMSO ds) 8.94 (1H, br s). 7.91 (1H, d, i 8.4Hz). 7.56 (1H, d. A 1.5Hz). 
7.36 (1H. dd, J 8.5. 1.3Hz), 7.12 (1H, br s), 3.92 (3H, s), 3.75 (3H, s), 1.37 

20 (9H. s). m/Z (ES*. 70V) 375 (M++Na). 

INTERMEDIATE 30 

Methv! 3.f4-amino-3-methoxv nhPnvlU2-rffer/-butoxvcarbonvnamino1- 

25 A mixture of Intermediate 29 (2.30g, 6.53mmol) and palladium on charcoal 
(10% Pd on carbon, 230mg) in MeOH (65ml) was stirred under a hydrogen 
atmosphere at RT overnight. The catalyst was filtered off and the filtrate 
concentrated in vacuo. Recrystallisation (Et20/hexane) gave the title 
compound as dark pink needles (1.62g. 77%). 6H (DMSO de) 7.12 (1H. 

30 d, A 7.9Hz). 6.65 (1 H, s). 6.51 (2H. s). 4.52 (1 H. s). 4.49 (1 H, s). 4.07 (1 H. 
m), 3.72 (3H, s), 3.59 (3H, s), 2.81 (1H. dd, J 13.7, 5.4Hz). 2.69 (1H, dd. i 
13.1. 9.5Hz). 1.32 (9H, s). mfZ (ES*, 70V) 347 (MNa+). 

INTERMEDIATE 31 

35 Methvl 3.r4-f/6.7-dimetho vv-4.nijinazolinvltamino1-3-methoxvphenvll- 
2.r/tert.butoxvcarbonvl^aminolDlroDanoate 
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A mixture of Intermediate 30 (486mg, I.Smmol), 4-chloro-6,7-dimethoxy 
quinazoline (337mg, 1.5mmol) and dilsopropylethylamine (261 1.5mmol) 

in ethoxyethanol (1.5ml) was heated at 120o for 24h. The mixture was 
diluted with DCM, washed with dil. HCI and water, dried (Na2S04) and 
5 concentrated in vacuo. Column chromatography (Si02: MeOH/DCM, 
5:95) gave the title compound as a brown gum (720mg, 94%). 5H (DMSO 

de) 9.10 (1H. s, ArNH), 8.34 (1H, d, J 1.0Hz), 7.85 (1H. d, J 1.4H2). 7.47- 
7.44 (2H, m), 7.40 (1H. d. J 8.OH2). 7.47-7.44 (2H, m), 7.40 (1H, d. J 
8.0Hz). 7.20 (1H. s), 7.07 (1H. s). 6.91 (1H, d. J 8.0Hz), 4.34-4.28 (1H, m), 
10 3.98 (3H, s), 3.98 (3H. s),3.82 (3H, s) 3.70 (3H, s), 3.09 (1H, dd. J 13.8, 
5.OH2). 2.95 (1H. dd, J 13.7. 10.0Hz). 1.42 (9H, s). m/Z (ES+, 70V) 573 
(MH*). 

iNTFRMEDIATE 32 
15 Methvl 2-amino-3-f4-rf6.7-dimethoxv-4-auina7nlinvhaminQl-3- 
methoxvDhenvnproDanoate hydrochloride 

Dry HCI was bubbled into a solution of Intermediate 31 (715mg, 1.4mmol) 
in EtOAc (30ml) for a few seconds. The mixture was stirred at RT for 1h. 
The precipitate was filtered off and dried to give the title compound as a 
20 brown solid (534mg, 85%). 5H (DMSO de. 370K) 8.57 (1H. s). 8.23 (1H 
br s). 7.43 (1H. d. J 7.9Hz). 7.15 (1H, s). 6.96 (1H, dd, J 8.0. 1.5Hz). 4.28 
(1H. dd. J 7.1. 6.2Hz). 4.02 (3H. s). 4.01 (2H, s). 3.82 (3H. s). 3.75 (3H. 
s). 3.31 (1H, dd. J 14.2, 6.1Hz). 3.24 (1H. dd. A 14.2. 7.1Hz). m/Z (ES+. 
70V) 413 (MH-^). 

25 

IMTERMEDIATE 33 

Mathvl rSU2-r/tert-butoxvcarbQnvnamino1-3-f4-r2-f2.6- 
dichlorophenvnethvnvnphenvl\nrQoanoate 

Nitrogen was bubbled through a solution of A/-BOC-L-4-iodophenylalanine 
30 methyl ester (1 .50g, 3.69mmol) in toluene (20ml) and triethylamine (10ml). 
Bis(triphenylphosphine)palladium (II) chloride (10mol%. 260mg) and 
copper (I) iodide (20mol%, 140mg) were added. A solution of 2,6- 
dichlorophenylacetylene (949mg, 5.55mmol) in toluene (10ml) was added 
by syringe-pump over 3h. The mixture was stirred at RT for a further 3h. 
35 The mixture was diluted with EtOAc, washed with'dil. HCI and brine, dried 
(Na2S04) and evaporated in vacuo. Column chromatography (Si02; 
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EtOAc/hexane. 20:80) gave the title compound as a brown gum (1.61g. 
97%). 6H (DMSO de). 7.60-7.58 (2H, m). 7.51 (2H. d. J 8.1Hz), 7.42 (1H. 
dd. J 8.8. 7.4Hz). 7.33 {2H. d. J 8.1Hz). 4.21 (1H. br m). 3.73 (3H. s). 3.04 
(1H. dd. J 13.8. 5.0Hz). 2.88 (IN, dd. J 13.7. 10.0Hz) and 1.31 (9H, s): m/Z 
5 (ES+, 70V) 470 (M*+ Na). 

IMTFRMgPIATE 34 

MiAthvi rs\-2-amino-3-f4.r2-<2.6.dichloroDhenvl)ethvnvnphenvl> 
propannatft hvdrochleride 

HCI gas was bubbled through a solution of the compound of Example 33 
(1 .6g. 3.57mmol) in EtOAc (70ml) for 5 min. The mixture was stirred for 1h 
at RT. The precipitate formed was filtered off and washed with ether to 
give the title compound as an off-white solid (1.21g, 88%). 5H (DMSO de). 
8.73 (3H, br s). 7.60 (2H. d. i 8.0Hz). 7.56 (2H. d. J 8.1Hz). 7.44 (1 H, dd. J 
8.7. 7.6Hz). 7.35 (2H. d. J 8.1Hz). 4.30 (1H. t. J 6.6Hz). 3.68 (3H. s). 3.25 
(1H, dd. A 14.2. 6.1Hz), 3.16 (1H. dd. J 14.0. 7.2Hz); m/Z (ES+, 70V) 348 
H). 

IMTFRMgPIATE 35 
20 5-Methvl-4-r3WlouinazolinQne 

6-Methylanthranliic acid (5g. 33mmol) and formamidine acetate (0.4g. 
41mmol) were refluxed in 2-ethyoxyethanol (50ml) for 16h. On cooling 
the solvent was removed in vacuo, the residue slurried in diethyl ether, the 
solid filtered, washed with diethyl ether and dried to yield 3.6g of the iiile 
25 compound . 5H (DMSO de). 7.97 (1H, s). 7.60 (1H, dd. J 7.9. 7.6H2). 7.43 
(1H, d. i 8.0Hz). 7.21 (1H. d, A 7.3Hz). 2.76 (3H. s); m/Z (ES+ 70V)161 
(MH+). 

INITFRMEDIATE 36 
4-Chloro-S-methvlquinazoline 

The compound of Intermediate 35 (4.1 g, 26mmol) was refluxed in 
phosphorous oxychloride (60ml) for 5h. On cooling the phosphorous 
oxychloride was removed in vacuo and the residue quenched in ice cold 
saturated sodium bicarbonate. The resulting mixture was extracted with 
EtOAc (3 x 50ml), washed with brine, dried "(Mg2S04). the solvent 
removed and the residue purified by column chromatography (silica 1:1 
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ethylacetate/ isohexane) to yield the title compound as white solid. 6H 
(DMSO de), 8.5 (1H. s), 7.7 (1H, dd) 7.8 (1H. d). 7.3 (1H. m) 

5 Ethvl.rSV3-f4-fr5-methvl -4-Qumazo linvnamino^Dhenvll-2-(t-butoxv- 
carbonvhamino propanoate 

Ethyl-(S)-3-(4-aminophenyl)-2-[(t-butoxycarbonyl)amino]propanoate 
(413mg, 1.4mmol) and Intermediate 36 (250mg, 1.4mmol) were heated at 
reflux in EtOH (10ml). The solution was cooled, solvent removed in vacuo, 

10 residue stin-ed in EtOAc (10ml) and sat. sodium bicarbonate (10ml), 
organic layer isolated, washed with sodium bicarbonate, brine, dried 
(MgS04) and the solvent removed, to yield the title compound as an off 
white solid (520mg). 5H (CDCI3) 8.6 (1H. s). 7.8 (1H, br. s), 7.7 (1H. d. Jl 
7.8Hz). 7.6 (2H, m), 7.3 (1H, d. J 7.2Hz), 7.2 (2H, d, J 8.7Hz). 5.2 (1H, br 

15 m), 4.6 (1H, br m) 4.2 (2H, q, i 7.2Hz). 3.15 (2H, br m), 3.1 (3H, s), 1.4 
(9H,S), 1.25 (3H. t, J 7.2Hz). 

INTERMEDIATE 38 

Ethvl-/S)-3-f4-KS-m ethvM-auinarnlinvnaminolPhenvl>-2- 
20 aminopropanoate 

The compound of Intermediate 37 (l.lg, 2.5mmol) in DCM (4ml) and 
trifluoroacetic acid (2ml) was stirred for 1h. The solution was poured onto 
saturated sodium bicarbonate and extracted with EtOAc (x 3). The 
extracts were washed with brine, dried (MgS04). solvent removed in 
25 vacuo to give the title compound as yellow oil. 5H (CDCI3), 8.6 (1H, s), 
7.8 (1H. br s). 7.7 (1H. d. i 8.4Hz). 7.6 (3H. m), 7.3 (3H. m) 4.2 (2H, q. J 
7.2Hz), 3.7 (1H, m). 3.1 (1H. dd. J 13.6, 8.4Hz), 3.0 (1H. s), 2.8 (1H. dd. J 
13.6, 7.9Hz), 1 .3 (3H, t, J 7.2H2). m/Z (ES+. 70V) 351 (MH+) 

30 INTFRMEDIATE 39 

Methvl-2-amino-5-/trifluoromethoxvmen2oate 

A mixture of 2-Bromo-4-trlfluoromethoxy aniline (2.7g, 10.6mmol) 
palladium (II) acetate (360mg,) triethylamine (9ml) and 1,3-bis 
(diphenylphosphino) propane (651 mg) in anhydrous methanol (10ml) and 
35 anhydrous dimethyl formamide (10ml) were cooled in ice/methanol bath, 
and carbon monoxide gas was bubbled through for lOmin. The mixture 
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was heated at 70° under a partially Inflated balloon of carbon monoxide for 
17h. On cooling nitrogen was bubbled through the solution to dispense 
excess carbon monoxide, and the mixture was poured onto water (50ml) 
and EtOAc (50ml), filtered through Ceiite®, the organic layer isolated, and 
5 aqueous phase was extracted with EtOAc. The organic layers were 
combined, washed with water (x 2). brine (x 2), dried (MgS04), and the 
solvent removed in vacuo. The residue was distilled and the fraction 
boiling at 170°, 0.08 mbar collected to yield 1.8g of a yellow liquid. 6H 
(CDCI3). 7.7 (1H. m). 7.1 (1H, m). 6.6 (1H. d, i 9.0Hz), 3.9 (3H, s). 

10 

INTERMEDIATE 40 

64TrifluoromethoxvW4r3Hl-ouinazoline. 

Prepared in a similar manner to the compound of intermediate 35 from the 
compound of Intermediate 39. 6H (DMSO de). 8.1 (1H, s), 7.9 (1H, s), 7.8 

15 (2H, m). 

INTERMEDIATE 41 

4-Chloro-6-ftrif1uQromethoxv>nuinazoline. 

Prepared from the compound of Intermediate 40 in a similar manner to that 
20 described for Intermediate 36. 6H (CDCI3). 9.1 (1H, s), 8.1 (1H, d. A 
9.2Hz), 80 (1H. m), 7.8 (1H, m); m/z (El*, 70V) 249/251. 

INTERMEDIATE 42 

Fthvl-fSW3-f4-rr6-ftrifiuoromethoxv1-4-auinazolinvnamino\Dhenvl-2- 
25 rft-btJtoxvcarbonvMaminolDroDanoate 

Prepared from Intermediate 41 in a similar manner to that described for 
Intermediate 37. 6H (CDCI3). 8.7 (1H, s). 8.0 (1H, d, J 9.1Hz). 7.8 (1H, br 
s), 7.6 (3H. m), 7.2 (2H, d, A 8.5Hz), 5.0 (IN, br s) 4.5 (1H, br s). 4.2 (2H, 
q. A 7.2Hz), 3.1 (2H. br s), 1 .4 (9H. s). 1 .2 (3H. t. A 7.2Hz). 

30 

INTERMEDIATE 43 

Fthvl fS^-3-f4-fr6-trifluoromethoxv^-4-auinagolinvnamino\Dhenvl^2- 
aminonropanoate 

Prepared from the compound of Intermediate 42 In a similar manner to that 
35 described for Intermediate 38. 5H (CDCI3). 8.7 (1H. s). 7.9 (IN. d. A 
9.2Hz), 7.7 (1H, br m), 7.6 (3H, m). 7.2 (2H. d. A 7.1Hz), 4.2 (2H, q. J 
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7.2Hz). 3.8 (1H. m). 3.1 (1H. m). 2.9 (1H. m), 1.3 (3H, t. ^ 7.2Hz); m/z 
(EI+. 70V) 421 (MH+) 

IMTFRMgPIATE 44 
5 ;^.Amino-4-methoxv-3-cvclobutene-1.2-dione 

3.4-Dimethoxy-3-cyclobutene-1 , 2-dione (1.3g. 9.2mmol) in of MeOH 
(10.0ml) was treated with aqueous ammonia (10.0ml of a 2.0M solution) 
and stirred at ambient temperature for 2h. The yellow precipitate thus 
formed was recovered by filtration, washed with MeOH and Et20 and dried 
10 in vacuo to afford the title compound (0.87g, 75%) as an amorphous 
yellow powder 5H (d© DMSO) 8.32 (2H, br s). 4.28 (3H, s). m/z (ES+. 

70V) 127 (MH+). 

II^TFRMgPIATE 45 

15 |V|***>^^'-^^^'3-^^-^^g-chloro-6.7-diinethoxv-4- 

q^iina7olinvnamin olphenvlV2-rft.butoxvcarbonvnaminQlPrQPanPatg 
Prepared in a similar manner to the compound of Intermediate 9 from 
methyl-(S)-3-(4-aminophenyl)-2-(A/-t-butoxycarbonylamino)propanoate and 
2,4-dichloro-6,7-dimethoxyquinazoline. 5H (CD3OD) 7.72 (IN. s), 7.69 

20 (2H. d. J 8.4Hz). 7.25 (2H, d, A 8.4Hz). 7.05 (1H, s). 4.34 (1H. m). 4.15 
(2H. m. A 7.1Hz). 4.00 (3H. s). 3.96 (3H. s). 3.08 (1H. m). 2.97 (1H. m). 
1.40 (9H. s). 1.23 (3H. t. J 7.1 Hz), m/z (ESI* 531 (MH*). 

EXAMPLE 1 

25 Fthvl f5\-3-M -/3 5-dichloro-4.ovridvtnarhoxamido)phenvn-2-(2- 
| y yprQpQXV-3.4- dioxocvlobut-1-envl3minn)nroDanoate 
A solution of Intermediate 3 (2.1g. 5mmol) in EtOH (25ml) was treated with 
DIPEA (0.96ml, 5.5mmol) and 3,4-dlisopropoxy-3-cyclobutene-1, 2-dione 
(l.lg, S.Smmol) and heated to reflux for 16h. The reaction mixture was 

30 cooled and concentrated in vacuo. The residue was taken up in EtOAc 
(50ml) and washed with 10% aqueous citric acid (2 x 50ml), NaHCOs 
solution (2 X 30ml) and brine (30ml), dried (MgS04) and the solvent 
evaporated in vacuo to give a pale yellow oil, which was purified by column 
chromatography (Si02.EtOAc:hexane 1:1) to give the title compound as a 

35 white foam 1.62g. 62%). 5H (DMSO d©). 10.45 (1H. s), 8.69 (2H. s). 8.52 
(1H. d. A 8.4Hz). 7.57 (2H. d. J.7.6H2). 7.25 (2H. d. A 7.6Hz). 5.22 (1H. 
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m). 4.69 (1H. m), 4.19 (2H. q. J 7.1Hz). 3.25 (1H, dd. i 14.3, 5.2H2), 3.07 
(1H. dd. A 14.3. 9.4Hz). 1.38 (6H. dd. J 6.2. 3.9Hz), 1.23 (3H. t. i 7.1Hz). 

FXAMPLE 2 

5 gthvl-fS\^.r4-f3.S-dichloro^-pvridvlcarbo«amido^phenvn-2.f2-r3. 

methoxvproDvlamine1-3.4-dioxocvclobut-1-envlaminolDropanoate 
A solution of the compound of Example 1 (1.55g, 2.99mmol) in EtOH 
{25ml) was treated with 3-methoxypropylamine (0.34 ml, 3.3mmol) and 
stinred for 16h at RT. The white solid was isolated by filtration, and 
1 0 washed with cold Et20 (3x1 0ml) to give the title compound (1 .38g. 84%). 
5H (DMSO d6),10.89 (1H. s), 8.80 (2H, s). 7.59 (2H. d.J 8.4H2). 7.25 (2H. 
brm). 7.18 (2H. d, J8.4Hz). 4.99 (1H. m). 4.18 (2H, q, J 7.1Hz), 3.54 (2H, 
m), 3.37 (2H, t. i 6.3H2), 3.23 (3H. s). 3.16 (1H. m), 3.06 (1H. m), 1.75 
(2H. q. i 6.3Hz), 1.22 (3H, t. J 7.1 Hz). m/Z (ES"^. 70V) 549 (MH+). 

15 

EXAMPLE 3 

fSU3-r4-<3.5-Dichloro-4-pvridvicarboxamidotohenvn-2-r2-f3- 

methoxvpropvlaminoU3.4-dioxocvciobut-1-envlannino^propanoic acid 
A solution of the compound of Example 2 (1 .30g, 2.48mmol) in THF (40ml) 

20 and water (25ml) was treated with LiOH.H20 (125mg, 2.98mmol) and 
stirred for 3h at RT. The reaction mixture was concentrated in vacuo, and 
acidified to pH 2 with 1M hydrochloric acid. The resulting solid was 
isolated by filtration ,washed with water and dried in vacuo to give the lills 
compound (1.1 5g, 85%). 5H (DMSO d^), 10.89 (1H. s), 8.79 (2H. s). 7.58 

25 (3H, m), 7.19 (2H, d, i 8.1Hz). 4.92 (1H. m), 3.54 (2H, m), 3.23 (3H. s), 
3.16 (1H, dd. J 13.9, 5.1Hz). 3.05 (1H. dd, J 13.9, 7.4Hz) and 1.74 (2H. t. A 
6.4Hz). m/Z (ES+. 70V) 521 (MH+). 

EXAMPLE 4 

30 Ethvl-rSU3r4-f3.5-dlch loro-4-Pvrid vlcarbPxamido>phenvn-2-f2- 
prppvlamino.3.4-dioxocvclobut-1-envlamino)propanoate 
A solution of the compound of Example 1 (1g, 1.93mmol) in EtOH (25ml) 
was treated with n-propylamine (0.18ml, 2.12mmol) and stirred at RT for 
16h. The resulting white solid was isolated by filtration and washed with 

35 cold Et20 (2 X 20ml) to give the title compound (0.68g, 68%). 6H (DMSO 
d6). 10.87 (1H, s), 8.78 (2H, s), 7.57 (4H, m,), 7.16 (2H, d. i 8.3Hz). 4.97 
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(1H. m). 4.16 (2H. q. J 7.1H2), 3.44 (2H. m). 3.11 (2H. m). 1.50 (2H, m). 
1.20 (3H. t. J 7.1Hz). 0.86 (3H. t. J 7.1H2). 11^2 (ES+. 70V) 519 (MH+). 

EXAMPLE 5 

5 f.«?U3.r4.r3.5-Dichloro-4-pvridvlcarboxamidotohenvn.2-l2- 

prnnvlamino.3.4.dioxocvrlohiit-1-envlamino^proDanoic acid. 
The title compound (0.67g, 99%) was prepared from the compound of 
Example 4 (0.66g, 1 .27mmol) In a similar manner to the compound of 
Example 3. 6H (DMSO d®), 10.51 (1H. s), 8.71 (2H, s), 7.56 (2H, d. J 
10 8.3Hz). 7.36 (1H. m). 7.31 (1H, d. J 9.0Hz). 7.22 (2H, d. i 8.3Hz). 4.96 
(1H, m). 3.49 (2H. q, J 6.7Hz). 3.20 (1H. dd, J 14.1 .5.6Hz), 3.09 (1H, dd. J 
14.1, 7.4Hz). 1.57 (2H. m), 0.92 (3H. t. J. 7.4Hz). m/2 (ES*. 70V) 491 
(MH+). 

15 FXAMPLE 6 

Eth\/nS^-3-r4-r3.5-dichtoro-4-pvridvlcarboxamido)Dhenvn-2-rr2-fe/t- 
hntvn-3.4-dioxo-1-cvclobutenvlamino1propanoate 
A mixture of the compound of Intermediate 4 (392mg, 2mmol), 
Intermediate 3 (837mg, 2mmol) and DIPEA (348^1. 2mmol) in abs. ethanol 
20 (20ml) was heated at reflux for 24h. The solvent was removed in vacuo 
and the residue dissolved in DCM. washed with HCI (1M), dried (Na2S04) 
and evaporated in vacuo. Column chromatography (Si02; MeOH/DCM, 
5:95) gave the title compound as a yellow foam (741 mg, 72%). 5H (DMSO 

de), 10.83 (1H. s), 8.77 (2H. s), 8.54 (1H. d. i 8.6Hz.), 7.54 (2H. d. J 
25 8.4Hz). 7.23 (2H. d. J 8.5Hz). 5.01 (1H. m). 4.17 (2H. q. A 7.1Hz). 3.25 
(1H. dd. A 4.6Hz), 3.04 (1H, dd. J 13.7. 10.9Hz). 1.21 (9H. s), 1.21 (3H, t. 
A 7.1Hz) . m/2 (ES*. 70V) 518 (M*+ H). 

EXAMPLE 7 

30 f5U3-f4-(3.S.DIchloro-4-pvridvlcarboxamidQtohenvn-2.rf2-feif-butvn- 
3.4-dtoxo-1-cvclobutenvlaminolpropanoate 

Lithium hydroxide monohydrate (66mg, 1.56mmol) was added to the 
compound of Example 6 (735mg, 1.42mmol) in THF (14ml) and water 
(14ml). After 2.5h at RT the THF was removed in vacuo. The aqueous 
35 residue was acidified (pH1 ,1M HCI) and the precipitate filtered off, washed 
with water and dried to give the title compound as a pale brown solid 



wo 00/73260 PCT/GBOO/02020 



56 

(625mg, 90%). 5H (DMSO de). 13.29 (1H. br s). 10.85 (1H. s), 8.78 (2H. 
s). 8.49 (1H. d. i 9.2Hz). 7.55 (2H. d. J 8.5H2). 7.24 (2H. d. J 8.5Hz). 4.95 
(1H, ddd. J 11.0. 9.3, 4.2Hz). 3.28 (1H. dd. J 13.8. 4.1Hz), 3.04 (1H, dd. A 
13.7. 1.1Hz). 1.22 {9H. s); m'Z (ES*. 70V) 490 (M*+ H). 

5 

IUIi.thvl fS|.3-f4-K3.5-dichlQroiso nicotinovHoxv1phenvll-2-(2- 
pr»pviamino-3 4-dio«ocvelbut-1-envlamino)propanoate 
In a similar manner to that described for Example 1 and Example 2 the litis 
1 0 rnm pound was prepared from the compound of Intermediate 27 as a white 
solid. 5H (DMSO de. 390K) 8.81 (2H. s). 7.36 (2H. d. A 8.7Hz). 7.26 (2H. 
d. J_8.7Hz), 6.11-5.05 (IN. m). 3.78 (3H. s). 3.52-3.47 (2H. m) 3.29 (1H. 
dd. i 14.2. 5.9Hz), 3.18 (1H. dd, i 14.2. 9.7Hz). 1.63-1.54 (2H. m), 0.93 
(3H. t. J 7.4Hz.). in/2 (ES+. 70V) 506 (MH*). 

FXAMPLE 9 

(<;t.3-f4-rf3.5-Dichloroisonicotinovnox vlphenvlV2-r2-propvlamino-3.4- 
dioxocvclobut-1-envlamino^Dro panoic acid 

In a similar manner to that described for Example 3 the title compound was 
20 prepared from Example 8 as a white solid. 5H (DMSO de, 390K) 13.31 
(1H. br). 8.80 (2H. s), 7.38 (2H. d. J 8.6Hz). 7.25 (2H. d. J 8.6Hz). 5.0-4.98 
(IN, m). 3.52-3.47 (2H, m.) 3.29 (1H. dd. i 14.2. 5.7Hz). 3.16 (1H. dd. i 
14.2, 7.5Hz). 2.51-2.50 (2H. m). 0.93 (3H. t. J 7.4H2). nifZ (ES+. 70V) 494 
(MH*). 

25 

EXAMPLE 10 

Fthvl fSW3-r4-(3-S-dichloro-4-pvridvlc arbQxamidotohenvn-2-f2-butvl- 
3.4-dioxo-1-cvclobutenvlamino^Dropanoate 

A mixture of Intermediate 28 (336mg, 2mmol), Intemnediate 3 (837mg. 

30 2mmol) and DIPEA (700^1. 4mmol) in EtOH (2ml) was heated at reflux for 
2h. The solvent was removed in vacuo. The residue was dissolved in 
DCM {150ml), washed with dil. HCI, dried (Na2S04) and concentrated in 
vacuo. Column chromatography (Si02: MeOH/DCM. 5:95) gave the title 
compound as a yellow foam (904mg, 87%). 5H (DMSO de, 390K) 10.39 

35 (1H, br s). 8.68 (2H. s). 8.59 (1H. br d. J 7.8Hz), "7.55 (2H. br s). 7.26 (2H. 
d. J 8.3Hz). 4.84 (1H. br s), 4.21 (2H, q. i 7.1Hz). 3.28 (1H. dd. i 14.3. 
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5.3Hz), 3.10 (1H, dd. J 14.3. 9.2Hz), 2.5 (2H, m), 1.62-1.54 (2H. m). 1.38- 
1.29 92H). 1.24 (3H. t. J 7.1Hz, CO2CH2CM3), 0.91 {3H. t. i 7.3Hz). m/2 
(ES+. 70V) 518 (MH*). 

5 PXAMPLE 11 

(<;\.a-/A-r3.5.Dichloro-4-pvridvlc arhoxamido^phenvn-2-f2-butvl-3.4- 
t|jpyn-1 ^vclobutenvlamino^propanoic acid 

In a similar manner to that described for Example 3 the titte C9mPQtin<J was 
prepared from the compound of Example 10 as a pale yellow solid. 6H 
10 (DMSO de, 370K), 10.48 (1H. s), 8.70 (2H. s). 8.5 (1H. v br). 7.55 (2H. d. 
i 7.8Hz). 7.25 (2H. d, J 7.9Hz). 4.85 (1H. v br). 3.29-3.22 {1H. m). 3.09- 
3.03 (1H, m). 2.5 (2H, m). 1.57-1.51 (2H, m). 1.36-1.27 (2H, m). 0.90 (3H. 
t. J 7.3Hz). m/z (ES*. 70V) 490 (MH*). 

15 Py AMPLE 12 

Ffhvl ISI.3^4.W2.6-naphthvridln. 1-vi^amino1phenvl>2-rf2-isoprOPOXV- 

?,4-riioxocvclobut-1-envnamino1proDanoate 

A solution of Intermediate 7 (280mg, 0.84mmol) and 3.4-diisopropoxy-3- 
cyclobuten-1,2-dione (200mg, I.OImmol) in absolute ethanol (5ml) was 

20 stirred at RT for 8h then at 50° for 18h. The volatiles were removed in 
vacuo and the residue chromatographed (silica, 80% EtOAc/Hexane to 
100% EtOAc) affording the title compound as a dull yellow foam (250mg. 
63%). 5H (CDCI3) 9.18 (1H, s). 8.66 (1H, d. i 5.9Hz), 8.21 (1H. d, i 
5.7Hz), 7.72 (1 H, d. J 5.9Hz). 7.66 (2H. d. J 8.5Hz). 7.22 (1 H, obs. s). 7.20 

25 (1H. d. A 5.7Hz). 7.14 (2H. d, A 8.5Hz). 6.37, 5.90, 5.18 and 4.60 (together 
1H, br m's). 4.27 (2H, q. i 7.1Hz), 3.31-3.10 (2H. br m), 1.42 (3H. d. J 
6.2Hz). 1.41 (3H, d. i 6.2Hz). 1.32 (3H, t. J 7.1Hz); mlz (ES+. 70V) 475 
(MH+). 

30 gXAMPLE 13 

Fthvl f S\.3^4.rf 2.6-nanhthvridin.1 -vnaminolPhenvi>2-f r2-yV./V- 

difithvlamino-3.4-dioxecvclobut-1-envnaminQ>prPPanpate 

The compound of Example 12 (240mg, 0.51 mmol) and diethylamine 

(74mg. 105^l, I.OImmol) in absolute ethanol (2ml) was stirred at 45o 

35 under an atmosphere of N2 for 18h. The volatiles were removed in vacuo 
and the residue chromatographed (silica, gradiant elution 1 to 3% 



wo 00/73260 PCT/GBOO/02020 

58 

EtOH/EtOAc) to afford the title compound as a yellow foam (240mg, 97%). 
5H (CDCI3) 9.17 (1H. s). 8.65 (1H, d. J5.9Hz). 8.19 (1H. d. i5.7Hz). 7.78 
(1H, d. J 5.9Hz). 7.68 (2H, d. J 8.4Hz). 7.48 (1H, s). 7.18 (1H. d. J 5.7Hz). 
7.13 (2H. d. i 8.4Hz). 5.45-6.35 (2H. overlapping signals), 4.25 (2H. q, J 
5 7.1Hz), 3.68-3.31 (4H, br m). 3.30-3.18 (2H. m), 1.31 (3H, t, J 7.1Hz), 1.22 
(6H, t. J 7. 1 Hz); il/z (ES+. 70V) 488 (MH+). 

FXAMPLE 14 

f.SU3^4■rf2.6.Naphthv^idin.1■vl^amino^nhenvl^2-fr2-/V./V-diethvlaminQ- 

10 3.4-dioxocvclobut-1 -envnamino^propanoic acid 

The compound of Example 13 (230mg, 0.47mmol) was treated with a 
solution of LiOH.H20 (25ml, 0.60mmol) in water (4ml) and dioxan (4ml) at 
RT for 1 .5h. A few drops of AcOH were added and the volatlles removed 
in vacuo. The residue was chromatographed [silica, gradiant elution, DCM 

15 (200 to 120), MeOH (20), AcOH (3). H2O (2)] to afford the product as a 
yellow oil. Freeze-drying from aqueous MeOH afforded the title compound 
as a bright yellow amorphous solid (165mg, 76%). 6H (de DMSO) 9.28 
(1H, s), 9.20 (1H. s). 8.65(1 H, d, J 5.9Hz), 8.37 (1H, d, J 5.8Hz). 8.12 (1 H, 
d. i 5.8Hz). 7.78 (2H, d, i 8.5Hz), 7.66 (1H, d. J 9.0Hz), 7.26 (1H, d, i 

20 5.8Hz). 7.22 (2H. d. J 8.5Hz). 5.15-5.05 (1H. m). 3.70-3.30 (4H, br m). 
3.22 (1H. dd. A 13.9. 4.0Hz), 3.00 (1H. dd. J 13.9, 10.9Hz), 1.09 (6H. t. J 
7.1Hz): m/2 (ES+. 70V) 460 (MH"^). 

EXAMPLE 14A 

25 fS\-3-/4-n2.6.Naphthvriri in-1.vl^aminmnhenvi%2-/r2-W.W-diethvlaminp- 
3.4-dioxocvclobut-1-envi1amino>propanoic acid, sodium salt 
A solution of the compound of Example 14 (250mg. 0.55mmol) In water 
(3ml) and THF (2ml) was treated with sodium hydroxide solution (0.1 M. 
5.5mmol) and stirred for lOmins. The solution was freeze dried to give the 

30 title compound as a bright orange solid (250mg, 95%). 6h (de DMSO) 
8.43 (1H. s). 8.06 (2H. s), 7.48 (1H. d, J 5.6Hz), 7.16 (2H. d. A 8.3Hz). 6.93 
(2H. d, 1 8.4Hz). 5.88 (1H. d. i 5.6Hz), 3.73 (1H, t. J 6.7Hz), 3.88-3.83 
(2H, m), 3.55-3.50 (2H. m). 2.86 (1H. dd. A 13.3, 6.5Hz). 2.67 (1H. m). 
1.12 (6H. t. J 7. 1 Hz). (ES+, 70V) 460 (MH+). 

35 
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In a similar manner to that described for Examples 13 and 14 were 
prepared the Examples 1 5 to 28: 

FXAMPLE 15 

5 Fthvl fS>-3-r4 -f2.6-naDhfhvridin-1.viaminotehenvn2-r2-(piDericlin-1-vn^ 

ad.riioxocvclQbut.1-envlamino1nroDanoate 

5h (CDCI3) 9.18 (1H, s), 8.67 (1H. d. J 5.9Hz), 8.20 (1H. d. J 5.9Hz). 7.74 
(1H. d. J 5.9Hz). 7.67 (2H. d. J 8.5Hz). 7.35 (1H,s ). 7.20 (1H, d. J_5.9Hz). 
7.13 (2H. d. J 8.5Hz), 5.40 (2H. narrow m). 4.25 (2H.q, A 7.2Hz), 3.69-3.50 
10 (4H, br m), 3.22 (2H, narrow m). 1.67 (6H, narrow m), 1.31 (3H, t, A 
7.2Hz); m/Z (ES+, 70V) (MH+) 500. 

EXAMPLE 16 

<5;>-3-r4-f2.6-NaDhthvridin-1-vlamino>phenvn-2-r2-(piperictin-1-Yn-3.4- 
15 riinxocvclobut-1-envlaminolpropanoic acid 

6h (de DMSO) 9.29 (1H. s), 9.21 (1H. s), 8.65 (1H. d. A 5.9Hz). 8.38 (1H. 

d. A 5.9Hz), 8.12 (1H. d. A 5.8Hz), 7.77 (2H, d, A 8.4Hz). 7.76 (1H. obs. 

signal). 7.26 (1H. d. A 5.8Hz), 7.21 (2H. d. A 8.4Hz). 5.07 (1H. narrow m), 

3.72-3.48 (4H, br m). 3.20 (1H. dd. A 14.0. 4.1Hz). 2.98 (1H, dd. A 14.0, 
20 1 0.6Hz), 1 .68-1 .49 (6H, br m); m/z (ES+, 70V) (MH*) 472. 

gXAMPLE 17 

EthvlfSU3-r4-f2.6-naphthvridin -1-vlamino\phenvn-2-f2-/V.A/-di-n- 
prQPvlamino-3.4-dioxocvc !Qbut-1-env»amino^propanoate 
25 5h (CDCIs) 9.18 (1H. s), 8.70 (IH, d, J 5.9Hz), 8.15 (1H, s). 7.85 (1H. br 
s), 7.64 (2H, d. A 8.3Hz). 7.19-7.13 (3H, m), 5.40-5.30 (1H. m). 4.35-4.20 
(2H, m), 3.60-3.10 (6H, m), 1.65-1.55 (4H, m), 1.33 (3H, t. A 7.1Hz). 0.9 
(6H. t. A 7.35Hz), m/Z (ES*, 70V) MH+ 516. 

30 EXAMPLE 18 

f5?U3.r4-r2.6-Naphthvridin-1-vl amino^phenvn-2-f2-Ay.A/-di-n- 
propvlamino-3.4-dioxocvclobut-1 -envtamino^propanoic acid 
Sh (de DMSO. 370K) 9.19 (IH, s). 9.0 (IH, br s), 8.64 (IH. d. A 8.6Hz), 
8.34 (IH, d,J 5.9Hz), 8.14 (IH, d. A 5.7Hz.), 7.79 (2H, d, A 8.4Hz), 7.25- 

35 7.21 (IH, m). 7.23 (2H, d, A 8.7Hz), 7.05 (IH, br s), 5.15 (IH, br s), 3.56- 
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3.40 (4H. m), 3.27 (1H, dd. J 14.2, 4.9Hz), 3.10 (1H, dd. A 14.2, 9.4Hz), 
1.65-1 .50 (4H. m). 0.86 (6H, t, J 7.3Hz). mfZ (ES+. 70V) MH+ 488. 

pyAMPLE 19 

5 f<?)-3-r4-f2.6-naphthvridm-1-vlaminotehenvn242-feit.butvl-3.4- 
riioxocvclobut-1-envlaminoUDroDanoic acid 

5h (de DMSO) 9.29 (1H. s). 9.22 (1H. s), 8.67 (1H. d. A 5.8Hz), 8.51 (1H, 
d. A 9.1Hz), 8.40 (1H, d, A 0.8Hz). 8.38 (IH, d, A 0.8Hz). 8.13 (1H. dd, A 
5.6, 1.3Hz), 7.78 (2H. nr m). 7.26 (IH, d. A 5.8Hz). 7.19 (IH. d. J 8.6 Hz), 
10 4.95 (1H, br s), 3.4-3.2 (IH, m), 3.04 (IH. dd, A 13.6. 11.1Hz). 1.23 (9H. s). 
m/2 (ES*. 70V) (MH+) 445.2. 

FXAMPLE 20 

^5;i-3-r4-f2.6-fMaphthvridin-1.vlamino^ohenvn-2-r2-A/-methvl-/V- 
15 hiitvlamino^3.4.dioxocvclobut-1-envlamino1proDanoic acid 

5H (de DMSO, 390K) 9.19 (1H, s), 9.08 (IH. s),.8.65 (IH. d. A 5.9Hz), 8.35 
(IH, d, A 5.9Hz), 8.35 (IH. d. J 5.9Hz), 8.14 (IH, d. A 5.7Hz), 7.78 (2H. d, A 
8.3HZ), 7.25-7.20 (3H, m), 5.06 (IH, br s), 3.58-3.42 (2H, m). 3.24 (1H. dd. 
A 14.1, 4.7Hz). 3.16 (3H. s), 3.06 (IH, dd. A 14.1, 9.5Hz), 1.54-1.50 (2H, 
20 m). 1.27 (2H. dd, i 15.1, 7.4Hz). 0.87 (3H. t. A 7.31 HZ). mfZ ES+, 70V) 
474 (MH+). 

EXAMPLE 21 

f.«?^-3-r4-f2.6.Naphthvridin.1-vi-/V -methvlamino^Dhenvn-2-r2-/V.Af- 
25 diethvlammo-3.4.dioxocvctobut-1-envlamino>proDanoic acid 

5H (de DMSO. 350K) 9.23 (IH. d. A 1.0Hz), 8.36 (IH. d, J 5.6Hz). 8.22 
(IH. d. A 6.0Hz), 7.49 (IH, dd, A 5.7, 0.9Hz), 7.30 (IH. br d. A 8.0Hz). 7.21 
(2H. d, A 8.5Hz), 7.05 (IH, d, A 6.0Hz), 6.93 (2H, d, A 8.5Hz), 5.12-5.09 
(IH, narrow m). 3.66-3.45 (4H. m), 3.49 (3H, s), 3.24 (IH, dd, A 14.0- 
30 4.5Hz), 3.03 (IH. dd. J 14.0. 10.1Hz). 1.10 (6H, t. J 7.1Hz) iri/z(ES+. 70V) 
474 (MH+). 

EXAMPLE 22 

fS^-3-r4-(2.6.Naphthvr idin-1-viamino^phenvn-2-rf2.5-dimethvl-3- 
35 pvrrolin-1-vn-3.4-dioxocvclobut -1.envlaminolpropanoic acid 
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6H (DMSO de. 350K); 9.19 (1H. d. J 0.9Hz). 9.09 (1H. s), 8.65 (1H. d. J 
5.9Hz). 8.35 (1H. d. J 5.9Hz). 8.14 (1H, d, J 5.7Hz). 7.78 (2H. d. J.8.3HZ), 
7.26-7.18 (4H. m). 5.90 (2H. s). 5.09 (1H, br s). 4.85 (2H. q. A 12.8. 6.4Hz). 
3.27 (1H. dd. J 14.1. 4.8Hz), 3.11 (1H. dd. J 14.1, 9.5Hz). 1.35 (3H. d, i 
5 6.4Hz). 1 .31 (3H, d, J 6.4Hz). m/2 (ES+. 70V) 484 (MH+). 



r.<;\-3-r442.6-NaDhthv ridin.1-vlaminQ^nhenvn2-r2.(A/-methvl-iV- 
prnpvlamino^-3.4-dioxocvclobut.1 .enviaminolpropanoic acid 

10 6H (DMSO de. 350K). 9.20 (1H. s), 9.10 (1H. s). 8.65 (1H, d. i 5.85Hz). 
8.35 (1 H, d. J 5.92Hz), 8.14 (1H. d. J 5.68Hz). 7.79 (2H. d. J 8.03Hz). 7.36 
(1H. d. A 9.0Hz). 7.26-7.22 (3H., m), 5.16 (1H. br s). 3.50-3.39 (2H, m), 
3.25 (1H. dd. A 14.09. 4.83Hz). 3.17 (3H. s). 3.07 (1H, dd. A 14.1, 9.9Hz), 
1.61-1.52 (2H. m). 0.84 (3H. t. A 7.35Hz); ed/Z (ES*. 70V) 460.(MH+). 

15 

EXAMPLE 24 

(.<?\-3-r4-/2.6-NaDhthvridin-1-vla mino^phenvll-2-rr2-tSW2- 
mftthoxvmethvltovrrolidin-1 -vn-3.4-dioxocvclobut-1-envnamino1 
nropanoic acid 

20 5H (DMSO de. 350K) 9.20 (1 H. s). 9.10 (1 H. s). 8.65 (1H. d. A 5.9Hz). 8.35 
(1H. d. A 5.9Hz). 8.14 (1H. d. A 5.7Hz). 7.80 (2H. d, A 8.3Hz). 7.27-7.20 
(4H. m), 5.07 (1H. br s), 4.20 (1H. d, A 5.2Hz). 3.85-3.64 (2H. m). 3.35- 
3.32 (2H. m), 3.25 (3H. s), 3.25-3.01 (2H. m). 2.03-1.75 (4H. m); m/2 (ES*. 
70V). 502 (MH*). 

25 

EXAMPLE 25 

f«;\-3-r4-f2.6-Naphthvridin-1.vla minolphenvn-2-r2-(/tf-ethvt-iV-iso- 
propvlamino)-3.4-dioxocvclcbut-1 -enviaminolprop anoic acid 
6H (DMSO de. 350K); 9.20 (1H. s). 9.09 (1H. s), 8.64 (1H, d. A 5.9Hz), 
30 8.35 (1H. d, i 5.9Hz), 8.15 (1H, d, A 5.7Hz). 7.78 (2H. d. A 8.3Hz). 7.26- 
7.20 (4H. m). 5.18 (1H. br s). 4.44-4.37 (1H. m). 3.45 (2H, q, A 7.2, 2.4Hz). 
3:25 (1H, dd. A 14.1. 4.7Hz), 3.08 (1H. dd, A 14.1. 9.8Hz). 1.20 (6H, q. A 
6.7, 3.3Hz), 1.14 (3H. t. A 7.1Hz). m'Z (ES+, 70V). 474 (MH+). 



35 EXAMPLE 26 



wo 00/73260 



PCT/GB00/02(I20 



62 

(«;\.3-f4-f2.6-NaDhthvridin.1-vlamino^Dhenvn.2.r2-f/V-methvl-Ay-/5Q- 
propvlamino>.3.4-dioxocvclobut.1 -envlaminolprooanoic acid 
5H (DMSO de. 350K) 9.20 (1H, s). 9.09 (1H, s), 8.66 (1H, d, J 5.9Hz), 8.35 
(1H. d. J 5.9Hz), 8.14 (1H, d. J 5.6H2). 7.79 (2H,d. J 8.3Hz). 7.38 (1H. d. J 
5 8.1 Hz), 7.26-7.22 (3H, m), 5.12 (1H, br s), 4.46-4.40 (1H, m). 3.25 (1H, dd. 
i 14.1. 4.8Hz). 3.05 (1H, dd. J 14.2, 4.6Hz), 3.06 (3H. s), 1.82 (3H. d, i 
2.58Hz, 1.65 (3H, d, J2.6Hz); m/Z (ES*, 70V) 460 (MH*). 



EXAMPLE 27 

10 fSW3-r4.f2.6-NaDhthvridin-1-vlaminelPh6nvn-2-r2.f2.S. 

dimeth vlpvrrolidin-l -v»-3.4-dioxocvclobut-1 -en viaminolpropanoic 

5H (DMSO de, 350K) 9.20 (1H, d, J 0.9Hz), 9.10 (1H, s), 8.65 (1H, d, J 
5.9H2), 8.35 (IN. d, J 5.9Hz), 8.14 (IN, d. J 5.7Hz), 7.79 (2H, d. J 8.3Hz), 
15 7.26-7.23 (3H, m), 3.26 (1H. dd. J 14.2. 4.8Hz), 3.1 (1H, dd, i 14.2, 
9.7Hz), 2.15-2.09 (2H, m), 1.73-1.66 (2H, m), 1.28 (3H, d. i6.4Hz), 1.25 
{3H, d. A 6.4Hz): m/Z (ES*, 70V) 486 (MH+). 



EXAMPLE 2? 

20 f<;\-3-r4-f2.6-Naphthvridin-1-vlamino)phenvn.2-r2-f2-methvlpiperidin- 
1-vl^.3.4-dioxocvclobut-1-envlamino1propanoic acid 
6H (DMSO de. 370K). 9.19 (1H, s), 9.03 (1H, s). 8.64 (1H, d, i 5.8Hz). 
8.33 (1H, d, A 5.9Hz), 8.14 (1H, d, i 5.6Hz), 7.78 (2H, q, A 8.4, 2.3Hz), 
7.25-7.22 (4H, m), 5.13 (1H. br s), 4.45 (1H, br s), 4.04 (1H, d, A 13.7Hz), 

25 3.25-3.20 (2H. m), 3.11-3.05 (IN, m), 1 .76-1 .49 (6H. m), 1.24 (3H, q, J6.9, 
5.2Hz); m/Z (ES*, 70V) 486 (MH+). 



EXAMPLE 29 

Methvl ISU3-r4-f2.6.naphthvridin-1.vloxv^phenvn-2-f2-A/.W- 

30 diethviamino-3.4-dioxocvclobut-1-envlamino)propanoate 

To methyl (S)-2-(2-isopropoxy-3,4-dioxocyclobut-1 -enylamino)-3-[4-(2,6- 
naphthyridin-1-yloxy)phenyl]-propanoate (prepared from the compound of 
Intermediate 8 in a similar manner to the compound of Example 1) (0.20g, 
0.44mmol) in methanol (3ml) was added 2 equivalents of diethylamine 

35 (0.09ml) and the solution was stinred at 65° overnight. The solution was 
cooled and then evaporated. The solid was chromatographed (silica. 
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EtOAc/ isohexane 50-100%) to afford the title compound (0.1 5g, 73%) as 
a white solid. 6h (CDCI3) 9.30 (1H. s). 8.77 (1H. d. i 5.7Hz), 8.19 (1H, d. 
J 5.8Hz). 8.08 (1H, d. J 5.79Hz), 7.44 (1H. d, J 5.8Hz). 7.24-7.18 (4H. m), 
5.46 (1H,m), 5.35 (1H. m). 3.83 (3H. s). 3.70-3.40 (4H. br s). 3.31 (2H. d. J 
5 5.3Hz), 1 .24 (6H. t. J 7.2Hz). m/z (ES+. 70V) MH+ 475. 

FXAMPLE 30 

r<t\-3-M.r2.6-NaDhthvridin-1-vloxvlnhfinvn.2-f2-iV.Ay-diethvlamino.3.4- 
riin«ocvclobut-1 -envlamino^nronanoic acid 

10 The compound of Example 29 (0.1 37g. 0.29mmol) in dioxan (2ml) and 
water (2ml) was treated with LiOH.HzO (0.02g) and stirred at RT for 4h, a 
few drops of glacial acetic acid were added and the solution was then 
evaporated in vacuo. The product was chromatographed (silica; DCM 
200 : MeH 20 : HOAc 3 : H2O 2) to afford the title compound as an off- 

15 white solid (0.1 Og, 78%). 6h (de DMSO. 350K). 9.40 (1H. s). 8.76 (1H, d. 
J 5.7Hz), 8.15-8.09 (2H. m). 7.65 (1H. dd, J 5.8, 0.9Hz). 7.37 (1H, s). 7.36 
(2H. d. J 8.6Hz). 7.20 (2H, d. A 8.6Hz), 5.15 (1H, br s). 3.59-3.51 {4H. m). 
3.32 (1H, dd. J 14.1. 4.8Hz). 3.13 (1H, dd, J 14.1. 9.9Hz), 1.14 (6H, t, J 
7.1Hz). ID/2 (ES+. 70V) MH+ 461. 

20 

The compounds of Examples 31 to 33 were prepared in a similar manner 
to the compounds of Examples 29 and 30. 

FXAMPLE 31 

25 /5ti.3-r4-f2.6-NaDhthvridin-l-vloxv^Dhenvn-2-r2-piperidin-1-vl-3.4- 
riinxncvclobut-l-envlamino^pronanoiac acid. 

5h (de DMSO. 370K) 9.39 (1H, s), 8.76 (1H. d. J 5.7Hz), 8.13 (2H, nr m). 
7.65 (1H, dd. A 5.7. 0.9Hz). 7.34 (2H, d. A 8.6Hz). 7.21 (2H. d. A 8.6Hz), 
5.16 (1H, br s). 3.64-3.59 (5H, m). 3.31 (1H, dd. A 14.1. 5.0Hz). 3.12 (1H, 
30 dd. J 14.1 , 9.6 Hz). 1 .63-1 .57 (5H. m); m/Z (ES+. 70V) MH* 473. 

FXAMPLE 32 

MPthvl.fS^-3-r4-f2.6.naphthvridiP -1-vlnxx/\phenvn.2-f2-/V./V-di-n- 
nropvtamino-3.4-dioxocvc lQbut-1 -envlamino^propanoic acid 

35 6h (de DMSO) 9.41 (1H, s). 8.76 (1H, d. A 5.7Hz). 8.14 (1H. d, J 5.7Hz). 
8.07 (1H. d. A 5.7Hz), 7.74 (1H, d, A 8.9Hz), 7.67 (1H, d. A 5.8Hz), 7.33 
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(2H. d. A 8.5Hz), 7.18 (2H. d. i 8.5Hz). 5.23 (1H, m). 3.72 (3H. s). 3.37 
(5H. br m). 3.11 (1H, m). 1.48 (4H, br m). 0.80 (6H, t. J 7.3Hz). 



5 (5S).3.f442.6.NaDhthvridin-1-vioxv^Dhenvr)-2-f2.Jtf./tf-di-n-DroDvlamino- 

3.4-dioxocvclobut-1 -envlamino^Dropanoic acid 

5h (de DMSO 350K) 9.41 (1, d, i 1.0Hz). 8.77 (1H d. J 8.7Hz). 8.14 (IN, d, 
J 5.7Hz). 8.11 (1H. d. A 5.7Hz). 7.67 (1H, dd. J 5.8. 0.9Hz). 7.35 (2H. d, J 
8.6Hz), 7.27 (1H. d. J 8.9Hz), 7.21 (2H. d. i 8.6Hz), 5.20 (1H. m). 3.47 
10 (4H. m), 3.33 (1H. dd. J 14.1, 4.8Hz), 3.13 (1H. dd. J 14.1. 10.0Hz). 1.55 
(4H. m). 0.86 (6H. t. J 7.4Hz). mfZ (ES+. 70V) 489 (MH+). 

EXAMPLE 34 

MPthvl-fSU3-f4-r2-f2.6-dichlorophenvnethvnvnDhenvl>-2-rf2- 
15 isopropox v-3.4-dioxo-1-cvclobutenvnaminn]propanoate 

A mixture of the compound of Intermediate 34 (1.1 7g, 3.04mmol). 3.4- 
diisopropoxy-3-cyclobutene-1.2-diene (632mg. 3.19mmol) and DIPEA 
(540|al. 3.1mmol) in MeOH (30ml) was stirred at RTfor 3 days. The solvent 
was removed in vacuo. The residue was dissolved in DCM, washed with 
20 dil. HCI, dried (Na2S04) and evaporated in vacuo. Column 
chromatography (Si02; MeOH/DCM, 3:97) gave the title compound as a 
yellow gum (1.45g. 98%). 6H (DMSO de. 390K). 8.47 (1H. d. A 7.9Hz). 
7.53-7.50 (3H. m). 7.38 (1 H. dd. J 8.7. 7.5Hz), 7.33 (2H. d. A 8.2Hz). 5.21 
(1H, sept. A 6.2Hz). 4.78-4.72 (1H. m), 3.72 (3H. s), 3.31 (1H. dd. A 14.2. 
25 5.2Hz). 3.13 (1H. dd. A 14.2, 9.4Hz). 1.38 (3H. d. A 6.1Hz). 1.37 (3H. d. A 
6.2Hz); m/Z (ES+. 70V) 486 (M* +H). 

EXAMPLE 3S 

Methvl rSW3-/4-r2-/2.6-dichlorophenvhethvnvnDhenvlV2-r2- 
30 propvlamino-3.4-dioxocvctobut-1-envlaminQlpropanQate 

Propylamine (96nl, 1 .18mmol) was added to a solution of the compound of 
Example 34 (475mg, 0.98mmol) in MeOH (10ml). The reaction mixture 
was stirred at RT overnight. Volatiles were removed in vacuo and the 
resulting solid triturated with boiling MeOH. The solid was filtered off to 
35 give the title compound as a white solid (335mg. 71%). 5H (DMSO-de, 
390K) 7.57-7.53 (4H, m), 7.44-7.40 (1H, m). 7.33 (2H. d. A 8.3Hz). 7.3 
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(1H, br m) 7.2 (1H. br m), 5.10 (1H. m), 3.76 (3H. s). 3.54-3.49 (2H, m). 
3.30 (1H. dd. A 14.1. 5.9Hz). 3.18 (1H, dd, J 14.1, 7.7Hz), 1.60 (2H, sept. J 
7.1Hz). 0.95 (3H. t, J.7.4Hz); m/z (ES+. 70V) 485 (M* +H). 



5 FXAMPLE 36 

r.«;\-3-f4-r2-r2.6.Dich loroohenvlWhvnvnDhenvlV2-f2-proDV»amino-3.4- 
riioxQCVclobut-1-cnvlamino)prQoanoic acid 

Lithium hydroxide monohydrate (34mg. 0.81 mmol) was added to the 
compound of Example 35 (325mg, 0.671 mmol) in a mixture of THF (7ml) 

10 and water {7ml). After 1h at RT the THF was removed in vacuo. The 
aqueous residue was acidified (pH 1-2, dil. HCI) and the precipitated 
filtered off, washed with water and dried to give the title compound as a 
yellow solid (315mg, 90%). 6H (DMSO de. 390K), 7.37-7.31 (4H, m), 7.21 
(1H. dd, A 8.6, 7.5Hz), 7.14 (2H. d. A 8.4Hz), 7.1 (2H. br m), 4.82 (IH, m), 

15 3.33-3.29 (2H. m). 3.11 (1H, dd. A 14.1, 5.7Hz). 2.98 (IH. dd. A 14.1. 
7.6Hz). 1 .39 (2H. sept. A 7.1 Hz). 0.75 (3H. t. A 7.4Hz); m/z (ES+. 70V) 471 
(M* +H). 

EXAMPLE 37 

20 Methvl fS\-3-/4-r2-f2.6-dichlnrnnhenvi^ethvnvnDhenvlV2-(2-/V./tf- 
riiftthvlamino.3.4-dioxocvcl Qbut-1-cnvlam!noteroDanoate 
A mixture of the compound of Example 34 (470mg. 0.969mmol) and 
diethylamine (401 ^l. 3.88mmol) in MeOH (10ml) was heated at SO^C 
overnight. The solvent was removed in vacuo and the residue purified by 

25 column chromatography (Si02; MeOH/DCM. 5:95) to give the title 
compound as a light brown foam (450mg. 93%). 6H (DMSO ds. 390K). 
7.55-7.50 (4H, m). 7.42-7.35 (3H, m). 7.16 (IH, d. A 8.5Hz). 5.63 (1H. m). 
3.74 (3H, s), 3.55 (4H, q, J 7.1Hz). 3.34 (1H, dd. A 14.2, 5.3Hz). 3.20 (IH. 

dd. A 14.2, 9.4Hz). 1.17 (6H, t, A 7.1Hz); m/z (ES^ 70V) 499 (M* +H). 

30 

(■<;i.3.f4-f2-f2.6-Dichlorophenvltethvnvnphenvn-2-f2-iV.iV- 
diethvtamino-3.4-dioxocvclobii».1 -envlaminotoropanoic acid 
Obtained as an off-white solid from the compound of Example 37 by ester 
35 hydrolysis using the method described above for Example 36. 6H (DMSO- 

de, 390K), 7.42-7.37 (4H. m). 7.29-7.24 (3H. m.). 6.91 (IH. br d. A 8.7Hz). 
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3.43 (4H. q. J 7.1 Hz). 3.22 (1H. dd. A 14.2. 5.1Hz), 3.06 (1H. dd, J 14.2. 
9.4Hz). 1 .04 (6H. t J 7.1 Hz). mlZ (ES+. 70V) 485 (M* +H). 

The compounds of Examples 39 to 44 were prepared from methyl-(S)-3- 
5 (4-aminophenyl)-2-(A/-t-butyloxycarbonylamino)propanoate and the 
appropriate reagent in a similar manner to that described for Intermediate 
3 then derivatised in a manner analogous to that described for Examples 
1,2 and 3. 

10 PXAMPLE 39 

('g|.;^-M-menzvlcarb nyamidotDhenvn-2-f2-n-PronVlaminO-3.4- 

6h (ds DMSO 390K); 9.25 (1H. s), 7.86 (1H. s). 7.44 (2H. d, J 8.4Hz). 7.40- 
7.15 (5H. m). 7.08 (2H. d, J 8.4Hz). 7.0 (1H, d, J 8.0Hz). 4.94 (1H. br s). 
15 3.62 (2H. s ). 3.47 (2H. nr m). 3.14 (1H, dd. i 14.1, 5.7Hz), 3.04 (1H. dd. J 
14.1, 6.8Hz). 1.57 (2H. dd. J 14.3. 7.1Hz). 0.92 (3H. t. i 7.3Hz); m/Z (ES+, 
70V) 436 (MH+). 

20 f<g»-a-f4.f2.4.6-Trifluorot > pnyx#lamino\r>henvn-2-f2-n'PrQPVlamin0-3 . 4- 
^j^»nrvclobut-1 .ftnvlamino>prnoanoic acid 

6h (de DMSO 390K) 7.88 (1H, s), 7.12 (1H, br s). 6.97 (1H. br s). 6.92 
(2H. d. A 8.3Hz). 6.78 (2H. nr m). 6.58 (2H, d. A 8.3Hz). 4.89 (1H, br s)m 
4.27 (2H, s). 3.46-3.48 (2H. nr m), 3.04 (1H. dd. A 14.18. 5.7Hz). 2.95 (1H. 
25 dd. A 14.2. 6.68Hz). 1.62-1.53 (2H. Nr m), 0.92 (3H. t. A 7.38Hz); m/Z 
(ES+. 70V). 462 (MH+). 

EXAMPLE 41 

f'«;i.;x.r4./2 6-Dichl o rnhBn?vlaminnVhenvl1-2-<2-n-ProPVlaminQ-3.4- 

30 riinyorvclobut.1envlamino>nropanoic acid 

5h (d6 DMSO) 7.26 (2H. s). 7.17 (1H. d. J 7.3Hz). 7.14 (1H. br s). 6.95 
(1H. br s). 6.8 (2H. d. A 8.4Hz). 6.5 (2H. d. A 8.47Hz). 4.70 (1H. br s). 4.31 
(3H. s). 3.13 (2H. m). 2.89 (1H. dd. A 14.2. 5.6Hz). 2.79 (1H, dd. A 14.2. 
7.1Hz), 2.85 (1H. br s). 1.44 (2H. dd. A 14.2. 7.1Hz). 0.76 (3H. t. A 7.4Hz); 

35 m/Z (ES*. 70V) 476 (MH+). 
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FXAMPLE A2 

^SI.3-r4-f2.4.6.Trichlorobenzviamino^Dhenvn.2-f2-n-DroDvlaniino-3.4- 
dioxocvclobut-l-envlaminn^nroDanoic acid 

6h (de DMSO) 7.55 (2H. s),7.23 (1H, br s). 7.09 (1H. br d. i 8.4H2), 6.96 
5 {2H. d. A 8.4Hz), 6.66 (2H. d. J 8.5Hz), 4.90 (1 H, br s). 4.44 (2H. s), 3.48 
(2H. m). 3.07 (1H. dd. i 14.1. 5.5H2). 2.95 (1H, dd, J 14.2, 7.2Hz). 1.60 
(2H. dd. J 14.3. 7.0H2), 0.93 (3H. t. J 7.4Hz): m/Z (ES*. 70V) 509 (MH+). 

EXAMPLE 4? 

10 «l-3-r4-f3-ChlorothioDhen-2-vlcarboxamidotohenvn-2-(2-n- 
propvlamino-3.4-dioxocvclobut-1 -cnvlamino^propanoic acid 

6h (ds DMSO) 9.50 (IH.s), 7.79 (1H, d, A 5.2Hz), 7.57 (2H, d, A 8.4Hz). 
7.21 (2H. d A 8.4H2). 7.12 (1H, br s), 7.11 (1H, d. A 5.2Hz), 4.96 (1H. br 
s), 3.49 (2H, m). 3.25-3.02 (2H, m), 1.59 (2H, dd. J 14.3, 7.1Hz). 0.93 (3H, 
15 t. J 7.4HZ), m/Z (ES*. 70V) 461 (MH+). 

gXAMPLE 44 

^S).3-r4-<3-ChlorobenzoTb]thlophen-2- vlcarboxamido^Dhenvn-2-f2.n- 
nronvlamino-3.4-dioxocvclobut-1-envlamino>Dropanoic acid 

20 5h (de DMSO, 400K) 9.98 (1H. s). 8.07 (1H, nr. m), 7.94 (1H, nr m). 7.6 
(5H, m). 7.23 (2H. d. A 8.4Hz). 7.1 (1H. br s), 4.98 (1H. br s), 3.5 (2H. m). 
2.35 (1H, dd. A 14.2, 5.7Hz), 3.3 (1H, dd. A 14.2, 5.7Hz), 1.59 (2H. hex. A 
7.3Hz). 0.94 (3H. t, A 7.3Hz). m/z (ES+. 70V) 512 (MH*). 
The compounds of Examples 45 to 47 were prepared from methyl (S)-3-(4- 

25 aminophenyl)-2-</\/-t-butoxycarbonylamino)propanoate and the appropriate 
reagent in a similar manner to that described for Intermediate 6 then 
derivatised in a similar manner to that described for Examples 11.13 and 
14. 

30 EXAMPLE 45 

^S)-3-r4.fPvrimidin.2-vlamino>Dhenvn-2-f2-n-proPVlamino-3.4- 
dioxocvclobut-1-envlaminc)nronanoic acid 

5h ( (de DMSO, 390K) 8.86 (1H. br s). 8.41 (2H, d. J 4.8Hz), 7.64 and 
7.62 (2H, dd. J 1.8. 1.4H2). 7.15 (1H, br s). 7.12 (2H, d. J 8.6Hz), 6.77 (1H. 
35 t, J 4.8Hz). 4.93 (1H, br s), 3.48 (2H. t. A 6.8Hz), 3.18 (1H. dd. J 14.1. 
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5.5Hz). 3.05 (1H. dd. J 14.2. 7.3Hz). 1.58 (2H, dd. i 14.2. 7.0H2). 0.92 
(3H. t. J 7.4H2). mfZ (ES+. 70V) 396 (MH+). 

pyAMPLE 46 

5 f.«;U3-r4-R2-Benzvl-6-chlo ronvrimidin-4-vnamino1Phenvl>-24r2-<V./V- 
Hit»thvlamino-3.4- d ioxocvclobiit-1-envnaminolDropanoic acid 
5H (DMSO. 370K) 9.40 (1H. s), 7.48 (2H, d J 2.3Hz), 7.38 (4H. s). 7.35- 
7.25 (2H, m), 7.24 (2H. d, J 8.5Hz). 6.64 (1H. s). 5.15 (1H. br s). 4.07 (2H. 
s). 3.60 (2H. q. J 7.2. 4.7H2), 3.3 0(1 H. dd. i 14.2. 4.9Hz), 3.10 (1H. dd. A 
10 14.1. 9,4Hz). 1 .2 (6H. t. J 7. 1 Hz); m/Z (ES*. 70V) 534 (MH*). 

FXAMPLE 47 

(.<;\-3.r4-(Quinolin-4- vlamino)phenvn-2-fr2-M.Ay-diethvlam!no-3.4- 
riinifo-1-cvciobutenvnammn%proDanoic acid 
15 5H (DMSO. 390K) 8.48 (1H. d. A 5.2Hz). 8.39 (1H. d. A 7.1Hz). 7.93 (1H. 
dd. A 8.4. 0.8Hz), 7.71 (1H. d. A 5.4Hz). 7.54-7.50 (1H. m). 7.32 (2H. d. A 
8.4Hz), 7.24 (2H. d. A 8.5Hz). 6.83 (1H. d, J 5.2Hz). 4.68 (1H. m). 3.70- 
3.50 (4H, m). 3.32 and 3.29 (1H. dd. A 13.8. 5.5Hz). 3.24 and 3.21 (1H. dd, 
A 13.8, 6.3Hz), 1.23 (6H, t, A 7.2Hz), m/Z (ES+, 70V), 459 (MH+). 

20 

The compounds of Examples 48 to 55 were prepared from A/-BOC-L- 
tyrosine methyl ester and the appropriate reagent in the manner described 
for Intermediate 24 then derivatised in a manner analogous to that 
described for Examples 12 to 14. 

25 

EXAMPLE 48 

Methvl fS>-3-r4-f2.6-Dichloroben yvinifv\phenvn-2-f2-/V.Ay-diethvlatninQ- 
3 4-dioxocvclobut-l-envlamino^propanoate 

6H (DMSO de) 7.71 (1H. d, J 9.0Hz). 7.55-7.52 (2H. m), 7.47-7.42 (1H. d). 
30 7.18 (2H, d, A 8.7Hz), 6.95 (2H, d, A 8.7Hz), 5.17 (2H, s). 5.15 (1H, m), 
3.70 (3H. s). 3.55 (4H, br), 3.20 (1H, dd, A 4.6Hz), 3.01-2.93 (1H, m), 1.07 
(6H. t. A 7.1Hz); m/Z (ES^ 70V) 505 (MH+). 

EXAMPLE 49 

35 r<;W3-r4.(2.6-Dichloroben7 vloxv^phenvn-2-f2-/V./V-diethvlamino-3.4- 
riinnQcvclobut-1 -envlamino)pronanoic acid 
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5H (DMSO de) 13.08 (1H, br), 8.31-8.24 (2H, m). 8.22-8.04 (1H. m). 8.02 
(2H. d, A 8.8Hz). 7.77 (2H, d.J 8.7H2). 6.07 (2H. s). 7.70 (1 H. br). 5.95 (1 H, 
br m). 4.49-4.40 (4H. m). 4.05 (1H, dd. i 14.3. 5.1Hz). 3.89 (1H. dd. i 
14.2, 9.1Hz), 1.97 (8H. t. i 7.1Hz); miz (ES+. 70V) 491 (MH+). 

5 

EXAMPLE 50 

Methvl fSU3-r4-f2.6-dichloroben2vloxv^Dhenvn-2-(2-propvlamino-3.4- 
dionocvclobut-l-envlamino^nronanoate 

8H (DMSO de) 7.60 (1H. br). 7.56 (2H. m). 7.47-7.42 (1H. m.), 7.09 (2H. 
10 d. J 8.3Hz). 6.97 (2H. d. J 8.7Hz)i 5.17 (2H, s), 4.99 (1 H. m). 3.70 (3H. s), 
3.70 (2H. m). 3.12 (1H, dd. J 5.2 partly obscured), 1.54-1.47 (2H. m). 0.86 
(3H. t. J 7.4Hz). m/Z (ES. 70V) 491 {MH+). 

EXAMPLE 51 

15 fS^-3-r4-f2.6-Dichlorobenzvloxvtohenvn-2-f2-Dropvlamino-3.4- 

dioxocvclobut-1-envlamino>proDanoic acid 

5H (DMSO de, 390K), 7.42-7.40 (2H. m), 7.35-7.31 (1H. m). 7.09 (1H, br), 
7.08-7.06 (2H, m). 6.89-6.86 (2H, m) ,5.17 (2H, s). 4.82 (1H, br). 3.39-3.38 
(2H, m), 3.09 (1H. dd. i 14.2. 5.6Hz), 2.96 (1H, dd. i 14.2, 7.4Hz). 1.52- 
20 1 .47 (2H, m), 0.84 (3H, t. J 7.4H3); mZZ (ES+, 70V) 477 (MH+). 

EXAMPLE 52 

Methvl fS>-3-r4-f2-Pvrimidinvl oxv^Dhenvn-2-f2-yV./V-diethvlannino-3.4. 
dioxocvclobut-1-envlamino^proDanoate 
25 6H (DMSO de. 390K) 860 (2H. d. A 4.8Hz), 7.31 (2H, d. A 8.6Hz.). 7.20 
(IHa. t. A 4.8Hz). 7.10 (2H. d. A 8.6Hz). 5.28-5.23 (1H. m). 3.74 (3H. s). 
3.56 (4H. q. A 7.1Hz). 3.31 (1H. dd, A 14.3. 5.4Hz). 3.17 (1H. dd. A 14.2. 
9.2Hz). 1.17 (6H, t. A 7.1Hz); nj/z (ES+. 70V) 425 (MH+). 

30 EXAMPLE 53 

/SI-3-r4-/2-Pvrimidinvloxvtohenvn-2-f2-/\/.ft/-diethvlamino-3.4- 
dioxocvclobuM-envlamino^propanoic acid 

6H (DMSO de. 390K) 13.10 (1H. br). 8.60 (2H. d. A 4.8Hz). 7.31 (2H. d. J 
8.7Hz), 7.20 (1H, d. A 4.8Hz). 7.09 (2H, d. J 8.7Hz). 6.97 (1H. br). 5.18- 
35 5.17 (1H. m). 3.60-3.59 (4H. m), 3.31 (1H. dd. J 14.3. 5.2Hz). 3.16 (1H. dd, 
A 14.3. 9.1Hz); m/2 (ES+, 70V). 411 (MH*). 
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FXAMPLE S4 

M«.fhvi f<;u3-rA.<2^vrimidinvioxvtohenvn-2-f2-DrQPvlaminP-3.4- 
^inYnrvrlobuM-envlamino^Dropanoate 
5 5H (DMSO de, 390K) 8.61 (2H. d. J 4.8Hz), 7.70 (1H, br). 7.55 (1H. br), 
7.26-7.19 (3H. m), 7.10 (2H, d. J S.SHz), 5.02 (1H. m). 3.71 (3H, s). 3.44 
(2H. br). 3.18 (1H. dd. A 14.0, 5.4Hz, ChUHBAr). 3.08 (1H. dd. i 14.0. 
8.0H2, CHaUbAt). 1.54-1.46 (2H. m. NHCH2Cli2CH3). 0.86 (3H. t. i 7.4. 
NCH2CH2CM3): m/Z (ES*. 70V) 41 1 (MH+). 

10 

FXAMPLE SS 

(«?).3-r4.f2.Pvrimid invloxvtohenvn.2-f2-Dronvlamino-3.4- 
riioYOfivclobut-1-enviamino)Dropanoic acid 

6H (DMSO de. 390K) 8.67 (2H, d, i 4.8Hz), 7.33 (2H. d. J 8.6Hz). 7.27 
15 (1H, d. J 4.7Hz). 7.16 (2H. d. J 8.6Hz). 5.06-5.02 (1H. m). 3.58-3.53 (2H. 
m). 3.31 (1H. dd, i 14.3, 5.6Hz). 3.18 (1H, dd. i 14.2, 7.5Hz.), 1.67-1.62 
(2H. m), 0.99 (3H, t, J 7.4Hz); m/Z (ES+, 70V) 397 (MH*). 

EXAMPLE 56 

20 Mgfhvl f SU3-f 4-r/3-phenv U1 -ouinazolinv»amino1phenvlWf2> 
isopropoxv-3.4-d ioicecvclohut-1-envl^aminolpropanoate 
Intermediate 18 (518mg, 1.3mmol) was dissolved in MeOH (5ml) and 
DIPEA base (0.5ml). treated with 3,4-diisopropoxy-3-cyclobutene-1,2- 
dione (309mg) and stirred at RT for 16h. The solution was concentrated, 

25 dissolved in DCM (20ml), washed with water, dried (Na2S04), filtered and 
concentrated. The crude product was purified by column chromatography 
(Si02:CH2Cl2/MeOH 50:1) to give thf> title compound (550mg, I.Ommol. 
79%) as a brown foamy solid. 6H (DMSO) 8.44 (1H. m). 8.43 (2H. m), 
7.80 (2H. m). 7.75 (2H. m). 7.50 (2H. m). 7.49 (2H. m). 7.33 (2H. d, J 

30 8.6Hz), 5.23 (1H, septet, J 6.2Hz). 4.80 (1H. m), 3.76 (3H, s), 3.30 (1H. dd. 
i 14.2. 5.3Hz). 3.13 (1H. dd, A 14.2, 9.3Hz). 1.38 (3H, d. J 6.2Hz). 1.37 
(3H, d. J 6.2Hz); m/Z (ESI. 70V) 537 (MH*). 

EXAMPLE 57 

35 Methvl fS>-3-r4.ff2-phenvl-4-auina7 nnnvnaminolRhenvll-r2-Ay.iV- 
diethvlaminp-3.4-dioxp-1-c vclpbutcnvUamino1propanoate 
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The compound of Example 56 (550mg, I.Ommol) and diethylamine 
(0.21ml) in MeOH (5ml) was stin-ed at RT for 16h and the solution then 
concentrated. The residue was purified by column chromatography (SIO2; 
DCM/MeOH 100:1) to give the title compound (375mg, 0.68mmol. 68%) as 
5 a brown foamy solid. 5H (DMSO. 390K) 8.45 (3H, m), 7.85 (4H, m), 7.56 
(1H. m). 7.48 (3H. m). 7.35 (2H. d. J 8.7H. 5.33 (1H, m). 3.76 (3H, s), 3.56 
(2H. q, A 7.2Hz). 3.54 (2H. q. A 7.2Hz). 3.33 (1H. dd. J 14.2, 5.3Hz), 3.20 
(1H. dd. A 14.2, 9.2Hz), 1.17 (6H. t. A 7.1Hz); m/z; (ES+. 70V) 550 (MH*). 



10 PXAMPLE 68 

fj?\-3-/4-n2-Phenvl^.quinagolfnvhaminolDhenvlVr2-Af./V-diethvlamino- 

.•t 4.rlioxo.1 -cvclobutenvHaminolproDanoic acid 

Example 57 (360mg, 0.66mol) was dissolved in THF (2ml) and water (2ml) 
and treated with lithium hydroxide (41 mg). The solution was stirred at RT 

15 or 90 mins and concentrated. The residue was dissolved in water and 
slowly acidified to pH2 with dilute hydrochloric acid to give a yellow 
precipitate which was filtered and dried to give the title compound (237mg, 
67%). 5H (DMSO de) 9.76 (1H. br m), 8.60 (1H. d, A 8.7Hz), 8.43 (2H, m), 
7.92 (4H, m), 7.62 (IN, m). 7.52 (3H, m). 7.38 (2H, d, A 8.6Hz). 5.21 (1H, 

20 m). 3.57 (2H. q. A 7.1Hz). 3.55 (2H. q. A 7.1Hz), 3.3 (1H. dd, A 14.1. 
4.6Hz), 3.15 (1H, dd. A 14.1, 10.1Hz), 1.14 (3H, t, A 7.1Hz); m/2 (ES+. 
70V) 536 (MH+). 

The compounds of Examples 59 to 64 were prepared from methyl-(S)-3- 
25 (4-aminophenyl)-2-(A/-t-butoxycarbonyl)aminopropanoate and the 
appropriate quinazoline in a manner similar to that described for 
Intermediate 18 and then derivatised in a manner similar to that described 
for Examples 56, 57 and 58. 



30 



35 



Methvl-^S)-3-r4-fQuina2olin-4-viamino^Dhenvn-2-f2-/V./V-dlethvlamino- 
3.4.dioxocvclobut-1 -envlaminoteropanoic acid 

6h (CDCI3) 8.73 (1H, s). 8.0 (1H, d, A 8.5Hz). 7.91 (1H. d, A 8.3Hz). 7.83- 
7.54 (6H. m), 7.15 (2H, d, A 8.5Hz). 5.41 (IN, br s), 3.8 (3H. s). 3.70-3.35 
(4H, br m), 3.35-3.15 (2H. m), 1.23 (6H, t. A 7.2Hz); m/2 (ES*. 70V) 474 
(MH*). 
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FXAMPLE 6Q 

f<;i.^-r4-fQijmazolin-4-vlamino^Dhenvn-2-f2-/tf.<V-diethvlaminQ-3.4- 
riinyocvclobut-l-enylam ino^propanoic acid 
5 5h (de DMSO. 390K) 8.62 (1H. s). 8.55 {1H. d. J 8.8Hz). 7.90-7.82 (5H, 
m). 7.66-7.62 (1H. nr m), 7.34 (2H. d. i 8.5H2). 7.09 (1H. br s). 5.25 (1H. 
br s). 3.64-3.56 (4H. m). 3.35 (1H. dd. J 14.2. 5.1Hz). 3.20 (1H, dd. J 14.2, 
9.1Hz). 1.23 (6H. t. J 7.15Hz); m/Z (ES+. 70V) 460 (MH*). 

10 EXAMPLE 61 

r.<;\-3-f4-W6.7-Dimet hoxvnuinazolin-4-vHaminolDhenv»-2-^r2-Ay.iV- 
riiftthvlamino-3.4-dioxo-1-c vclQbutenvnamino%propanoic acid 
6H (CDCI3) 9.39 (1H. s). 8.41 (1H, s). 7.81 (IH.s ), 7.67 (3H. dd. i 8.5. 
3.8Hz), 7.25 (2H, d. J 8.4Hz). 7.16 (1H, s), 5.12 (1H, br s). 3.93 (3H. s). 

15 3.91 (3H, s). 3.60-3.40 (4H, m). 3.20-2.90 (2H, m). 1.09 (6H, t. i 7.0Hz); 
m/Z (ES+. 70V) 520 (MH+). 

EXAMPLE 62 

(<g).3.r4^f6.7-Dimethoxvauina zolin-4-v»aminolDhenvn2.fr2-w- 
20 prnpvlamin oU3.4-dioxn-1-evelobutenvnamino^propanoic acid 

6H (DMSO) 9.40 (1H, s). 8.42 (1H. s). 7.81 (1H. s). 7.70 (1H. s). 7.66 
(2H. d. A 8.3Hz), 7.16 (2H, d. J 7.9Hz), 7.15 (IN. s). 4.82 {1H, br s). 3.93 
(3H. s). 3.91 (3H, s). 3.6-2.9 (4H, m), 1.49 (2H, dd, i 14.1, 7.0Hz). 0.86 
(3H. t. A 7.3Hz); m/2 (ES*. 70V) 506 (MH+). 

25 

EXAMPLE 63 

Methvl (SW3-r4-r6-methoxvauin a7olin.4-vlamjno^Phenvn-2-f2-iV.i\f- 
Hiftthvlamino-3.4.d ioxocvclobiit-1-envlamino^proDanQate 

5h (CDCI3) 8.65 (1H. s). 7.83 (1H, d. J 9.1Hz), 7.69 (3H, s. d. J 8.0Hz). 
30 7.45 (1H, dd. J9.2. 2.6Hz). 7.13 (2H. d. A 8.5Hz). 5.40 (1H. br s). 3.95 (3H. 
s), 3.79 (3H, s), 3.6-3.41 (4H, br m). 3.48 (1H. dd. J 14.1. 5.5Hz). 3.22 (1H. 
dd, i 14.1. 7.0Hz). 1.29 (6H. t. A 7.2Hz): mfZ (ES*. 70V) 504 (MH+) . 

FXAMPLE 64 

35 ^<i)-3-f4.r6-MethoxvouinazQlin-4-viamino>phenvn-2-(2-/V./V- 
riif»f hviamino-3.4-diQxocvclQbut-1 -envlaminotoropanQic acid 
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6h (d6 DMSO. 370K); 9.35 (1H. br s). 8.40 (1H. s). 7.89 (1H. d. J 2.7Hz. 
7.54 (2H. d. J 8.6Hz), 7.71 (1H. s), 7.49 (1H, d, i 2.7Hz). 7.28 (2H, d. J 
8.5Hz). 7.15 (1H. br s), 5.14 (1H. br s). 3.97 (3H. s), 3.42-3.6 (4H. m). 3.28 
(IN. dd. J 14.1. 4.9H2). 3.60-3.42 (4H, m). 3.28 (1H. dd. J 14.1. 4.9Hz). 
5 3.14 (1H. dd. A 14.1, 9.2Hz). 1.16 (6H, t. J 7.1Hz); m/Z. (ES+. 70V) 490 
(MH*) 

The compounds of Examples 65 to 68 were prepared from Intermediate 32 
in a manner similar to that described for Examples 56 to 58. 

10 

EXAMPLE 65 

Methvl 3-f4-n6.7-dimethvoxv-4-nuina2olinvltennino1-3- 

methoxvphenvn-2-l2-DroDviamino.3.4-dioicocvclobut-1- 

envlamino^proDanoate 

15 6H (DMSO de. 390K) 8.54 (1H, br s). 8.38 (1H, s,). 7.75 (1H, d, J 7.8Hz). 
7.66 (1H. s), 7.34 (IN, br d i 8.5Hz), 7.25 (IN. br s). 7.20 (1H. s), 6.97 
(1H. d. J 1.9Hz). 6.85 (1H. br s), 5.15-5.09 (1H, m). 3.97 (3H. s), 3.96 (3H. 
s), 3.78 (3H. s). 3.76 (3H, s). 3.52-3.47 (2H. m). 3.26 (1H. dd, J. 14.1, 
5.6Hz), 3.12 (1H. dd. J 14.1. 8.0Hz). 1.59 (2H. sext. J 7.2Hz). 0.93 (3H. t. J 

20 7.4Hz); m/z (ES+ 70V) 550 (MH+). 



EXAMPLE 66 

3.^4-rf6.7-Dimethoxv-4-Quina2oiinvnamino1-3-methoxvphenvn2-f2- 
propvlamino-3.4-dioxocvclobut-1 -enviamino^propanoic acid 
25 6H (DMSO de, 390K) 8.38 (1H. s). 7.73 (1H, d. J 8.0Hz). 7.66 (1H. s), 
7.27 (1H. br s), 7.20 (1H. s), 6.99 (1H, d, J 1.8Hz). 6.87 (IN. dd. i 8.0. 
1.9Hz). 5.02 (1H. m). 3.97 (3H. s), 3.96 (3H. s). 3.83 (3H, s). 3.49 (2H. q. J 
6.3Hz). 3.27 (1H, dd. i 14.1, 5.4Hz). 3.11 (1H. dd. J 14.1. 7.8Hz). 1.59 
(2H, sext. J 76.2Hz). 0.93 (3H, t, J 7.4Hz); m/2 (ES"^. 70V) 536 (MH+. 

30 

EXAMPLE 67 

Methvl 3-f4-r<6.7-dimethoxv-4-quinazolinvnamino1-3-methoxvphenvl>- 
2-f2-A/./V-diethvlamino-3.4-dioxocvclobu t-1-envlamino^propanoate 
5H (DMSO de. 390K) 8.33 (1H. br s). 8.15 (1H, s). 7.51 (1H, d, J 8.1Hz). 
35 7.44 (1H, s). 6.98 (1H. s). 6.92 (1H. d, jg.OHz), '6.82 (1H. d, J I.Hz). 6.69 
(1H. dd. J 8.0. 1.9Hz). 5.15-5.09 (1H. m). 3.76 (3H. s). 3.75 (3H. s), 3.61 
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(3H. s), 3.55 (3H. s), 3.35 (4H. q, J 7.1H2). 3.11 (1H. dd. J 14.2, 5.1Hz), 
2.94 (1H, dd. i 14.2, 9.5Hz). 0.96 (6H. t. J 7.1Hz); m/Z (ES+. 70V) 564 
(MH+). 

5 PyAMPLE 68 

a-^^4-K6 7-Dimethoxv-4-auinazolinvnamino1-3-methoxvPhenvlV2-(2- 
itf <tf-diethvlamino-3.4-dioxocvclobut-1.envlamino^proDanoic acid 
6H (DMSO d6,390K). 8.49 (1H. s,). 7.97 (1H. br s). 7.51-7.49 (1H. m), 7.38 
(1H. s). 7.21 (1H, br d). 7.12 (1H. s), 6.96 (1H. dd. J7.9, 1.3H2). 5.28-5.25 
10 (1H, m). 4.00 (6H. s). 3.81 (3H, s). 3.58 (1H, q. J 7.1Hz). 3.35 (1H. dd, J 
14.2. 4.8Hz). 3.20 (1H, dd. J 14.2. 9.7Hz), 1.18 (6H, t. J 7.1Hz); m/2(ES+. 
70V) 550 (MH*). 

EXAMPLE 69 

15 Methvl fSU3- /4-rf6.7.dimethoxv-4-ouina20linvnaminolPhenvn-2-(2- 
fgrf butvl-3.4.dio xocvclobut-1-envlamino>DroDanoate 
A mixture of methyl-(S)-{4-[(6,7-dimethoxy-4-quinazolinyl)amino]phenyl}-2- 
amino propanoate (332mg. 0.869mmol) and Intermediate 4 (171 mg, 
0.87mmol) in MeOH (10ml) was heated at reflux for 6 days. The solvent 

20 was removed in vacuo. The residue was dissolved in DCM, washed with 
dil. HCI, dried (Na2S04) and concentrated in vacuo. Column 
chromatography (Si02; MeOH/DCM,7:93) gave the title compound as a 
brown glass (275mg). 5H (DMSO de) 9.39 (1H. s), 8.62 (1H. br d). 8.40 
(1H. d. i 1.2Hz). 7.81 (1h. s). 7.69-7.65 (2H. m). 7.22 (2H. d. i 8.5H2), 

25 5.08 (1H. m). 3.94 (3H. s). 3.91 (3H. s). 3.74 (3H. s). 3.30 (1H, m). 3.02 
(1H. dd. A 13.5. 11.2Hz), 1.22 (9H. s); jBfZ (ES*. 70V) 519 (MH+). 

EXAMPLE 70 

EthvlWSU3-/4-r(3-chloro-6.7-dimethoxv- 4-nuina2olinvnaminolDhenvlV 
30 2.ff2-isoproDOxv-3.4-dioxocvclob iJt-1-envnaminolpropanoate 

Prepared in a similar manner to the compound of Example 56 from the 
Intermediate 45. 5H (CD3OD) 7.73 (2H, d. J 8.6Hz). 7.73 (1H. s). 7.27 
(2H. d, J 8.6Hz), 7.06 (1H, s), 5.28 (1H. m), 5.07 and 4.62 (1H, br). 4.23 
(2H, q), 4.00 (3H, s), 3.97 (3H. s), 3.35 (1H, m) 3.05 (1H. m), 1.40 (6H. d. i 
35 6.2Hz). 1.30 (3H, t, J 7.3Hz). 
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FXAMPLE 71 

Ffhvi-/5;i-3-f4-ff3-chloro-6.7-dim ethoicv-4-auinazolinvnaminQlPhenvn- 
9- p?-itfitf.diethvlamino.3.4^io« nrx#rlvbut-1-anvlamino1propanQate 
Prepared in a similar manner to the compound of the Example 57 from the 
5 compound of Example 70. 5H (CD3OD) 7.72 (1 H.s). 7.70 (2H. d. i 8.6Hz), 
7.29 (2H, d. i 8.6Hz). 7.04 (1H, s ). 5.33 (1H. dd). 4.25 (2H, q, A 7.1Hz). 
3.99 (3H. s), 3.96 (3H, s). 3.58 (4H. br), 3.44 (1H, dd), 3.10 (1H. dd). 1.30 
(3H. t. J 7.1Hz). 1.20 (6H. t. J 7.2Hz). 

10 FXAMPLE 72 

IS\..-^-/4-n3-Chloro-6.7-dimethoxv-4-nuinazolinvnaminQlPhenvl>-2-rf2- 
A/A/-riigthvlamino -cvclobut-1 .Rnvnaminolnropanolc acid 
Prepared in a similar manner to the compound of Example 58 from the 
compound of Example 71. 6H (de DMSO) 7.86 (IH.s ), 7.65 (2H. d. J 

15 8.6Hz). 7.31 (2H. d. A 8.6Hz). 7.16 (1H. s). 5.15 (1H. m), 3.97 (3H. s). 3.95 
(3H,s), 3.53 (4H, m). 3.20 (1H. m), 3.13 (1H, m). 1.50 (6H, t, J 7.1Hz). JR/Z 
(ES+) 554 (MH+). 

gXAMPLE 73 

20 (-«?)-3-f4-W6.7 -Dimethoxv-4-qiiina?oiinv»amino1Phenvll-2-(2-f-butVl-3.4- 
^|jffirnryclobut-1 -envlaminotoroDanoic acid 

Prepared in a similar manner to the compound of Example 58 from the 
compound of Example 69. 6H (DMSO de. 370K) 8.40 (1H. s), 7.94 (1H, d. 
A 9.2Hz). 7.83 (1H. s), 7.58 {2H. d. A 8.5Hz). 7.17 (2H, d. A 8.6Hz). 7.14 
25 (1 H. s). 4.96-4.90 (1 H, m). 3.89 (3H. s), 3.87 (3H, s). 3.22 (1 H. dd. J 1 4. 1 . 
4.5Hz).3.04 (1H. dd. A 14.0. 10.2Hz), 1.17 (9H. s). jb/L (ES+. 70V) 505 
(MM*). 

EXAMPLE 74 

30 Ethvl-rSU3-f4-W5-methv»^-auinazo linvl^aminolPhenvl^2-rf2- 
isftnrQPOxv-3.4-dioxocvclQ but-1-envnamino1oroDanoate 
Intermediate 38 (800mg. 2.3mmol) and 3.4-diisopropoxy-3-cyclobuten-1.2- 
dione (453mg. 1 equiv) were stinred at RT in anhydrous MeOH (5m) for 
17h. The solvent was removed in vacuo and the residue purified by 

35 column chromatography ( silica, 75:25 EtOAc-isohexane) to give the Hile 
compound . 5H (DMSO cfe; 350K). 8.70 (broad signal). 8.50 (1H. s). 7.60 
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(4H, m), 7.30 (1H. d. J 7.0H2). 7.20 (2H, d. J 8.4H2), 5.20 (1H. m), 5.60 
(1H. broad s), 4.20 (2H, m), 3.20 (1H. m). 3.10 (1H. m). 3.00 (3H. s), 1.30 
(6H. d. J 6.2Hz). 1.20 (3H, m); m/2 (ES*. 70V) 489 (MH*). 

5 FXAMPLE 75 

Fthvl fSV344.rf5-methvl-4-Quina ynlinvi^aminolDhenvn-2-rf2-Ay.Ay- 

riiethvlamino-3.4-dioxocvclobut-1-envi)amino1propanQate 

The compound of Example 74 (250mg. O.Smmol) and A/,/\/-diethylamine 

were stirred at RT in anhydrous (5ml) MeOH for 17h. The solvent was 

10 removed in vacuo and the residue purified by column chromatography 
(silica; EtOAc to 95% EtOAc : 5% MeOH ) to isolate the title compound 
(200mg) as an off-white solid. 5H (DMSO de). 8.60 (1H. s), 8.50 (1H, s). 
7.80 (IN. d. i 9.1Hz). 7.60 (4H, m). 7.40 (1H. d. A 7,0Hz), 7.20 (2H. d. J. 
6.8Hz), 5.20 (1H, m), 4.00 (1H. m). 3.70 (3H. s), 3.50 (4H. broad signal). 

15 3.20 (1H. m), 3.00 (1H, m). 2.90 (3H, s). 1.20 (6H. m). m/Z (ES+. 70V) 
488 (MH*). 

FXAMPLE 76 

f«?\.3.f4-rr5.Methvl-4-quina7olinvllaminolDhenvn-2-rf2-/V./V- 
20 rtift»hviamino-3.4-dioxocvclobut -1 -gnvl^aminolpropanoic acid 

The compound of Example 75 (190mg, 0.38mmol) and lithium hydroxide 
monohydrate (19mg) were stirred in a solvent mixture of MeOH (3ml), THF 
(1 .5ml), and water (1 .5ml) for 1 7h. The solvent was removed in vacuo and 
the residue dissolved in water, the solution neutralised with HCI. 
26 concentrated in vacuo and the residue purified by column chromatography 
(silica; 200:20:3:2 DCM:MeOH:AcOH:H20) to isolate the title comoound 
as yellow solid. 6H (DMSO de. 350K), 8.50 (1H, broad signal), 7.70 (3H. 
broad signal), 7.40-7.20 (3H, m). 5.10 (1H. m). 3.6 (4H. m). 3.30 (1H, m). 
3.10 (1H, m). 1.10 (6H. t. i 7.2Hz). m/Z (ES*. 70V) 474 (MH+). 

30 

Also prepared in a similar manner to that described for Examples 75 and 

76 from the compound of Example 74 were the compounds of Examples 

77 and 78: 



35 EXAMPLE 77 



wo 00^3260 PCT/GBOO/02020 



77 

Mt»thvl fS^.3-(4-rfS.methvl^^u ina7Qlinvhaminolphenvn-2-rf2-/V.Ay-di- 
n.propvlamine-3.4-dioxocyclohiit-1-cnvnaminolpropanoate 
6H (DMSO de. 350K). 8.50 (1H, broad s), 7.80-7.60 (4H, m). 7.40 (1H. m). 
7.30 (2H. m), 5.30 (1H. m). 3.70 (3H, s). 3.50 (4H. m). 3.40 (1H. m). 3.20 
5 (1H. m). 3.10 (3H. s). 1.60 (4H. m). 0.90 (6H. t, A 7.4Hz). mfz {ES+. 70V) 
516 (MH*) 

FXAMPLE 78 

(.<ir-3.M.n5-Methvl-4-qiiinayolinvl\aminolDhenvlV2-rf2-iV./V-di-n- 
10 prQPvlamino-3.4-dioxoevelQbut-1^nvilamino1propanoic acid 

5H (DMSO de. 350K), 8.70 (1 H. s). 7.80 (2H. m). 7.70-7.40 (3H. m). 7.40 

(2H, d, A 8.5Hz), 5.20 (1H. m). 3.60 (4H, m), 3.40 (1H. m), 3.20 (1H. m). 
3.00 (3H. s). 1.50 (4H. m). 0.90 (6H. t. i 7.3Hz), m/Z. (ES+. 70V) 502 
(MH+). 

15 

gXAMPLE 79 

gthvl.rS>-3-(4-rr6-arifluorometh oxv^.4-aulnagolinvnamino)Dhenvn-2- 
[f2-isopropoxv-3.4-dioxocvclQbut.1-envl^amino1propanoate 
Prepared in a similar manner to Example 74 from the compound of 
20 Intermediate 43. 5H (DMSO de. 300K). 9.20-9.00 (1H. m), 8.70 (2H. m). 
8.00 (2H. m), 7.80 (2H. m), 7.30 (2H, m), 5.20 (1H, m), 5.00 (1H, m). 4.50 
and 4.20 (1H. 2. sets m). 3.80 (3H, m), 3.30 (1H. m), 3.00 (1H. m), 1.30 
(6H. m). mfz (ES*. 70V) 545 (MH*). 

25 FXAMPLE 80 

Methvl /SU3-f4-/r6.ftrifluoromethoxv\-4-auina7olinvnaminotohenvn-2- 
ff2-itf./tf.diethvlamino-3.4-dioxocvclbut.1-envlteminolpropanoate 
Prepared from the compound of Example 79 in a similar manner to that 
described for Example 75. 6H (CD3OD), 8.50 (1H. s), 8.40 (1H. s), 7.90 

30 (1H. d. J 9.1Hz), 7.80 (1H, m). 7.70 (2H. d. J 8.6Hz), 7.30 (2H. d, J 8.6Hz). 
5.50 (IN, m), 3.80 (3H. s), 3.60 (4H, broad signal). 3.50 (1H, m), 3.10 (1H. 
m). 1.20 (6H. t. J 7.2Hz). mfZ (ES*. 70V) 644 (MH+). 

EXAMPLE 81 

35 (S)-3-f4-fr6.(TrifluoromR thoxv^.4-Q»inazolinvnamino>phenvn-2-rf2- 
dicthvlamino-3.4-dioxocvc lobut-1 -envhaminolpropanoic acid 
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Prepared from Example 80 in a similar manner to that described for 
Example 76. 6H (DMSO, 340K). 9.80 (bd s). 8.60 (2H, m). 8.00-7.70 (4H, 
m), 7.30 (2H, d), 5.20 (1H. m), 3.50 (4H, m), 3.30 (1H. m). 3.10 (1H. m), 
1.20 (6H, t. J 7.1Hz) JD/z (ES+. 70V) 544 (MH+). 

5 

EXAMPLE 82 

Methvl-fSU3-f4.fr6-(trifluoromethoxv^-4-auinazQlinvnamino^DhenvlU2. 

ff2-A/.A/-di-n-Dropvlamino-3.4-dioxocvclobut-1-envl^ainino1 

propanoate 

10 Prepared from the compound of Example 79 in a similar manner to that 
described for Example 75. 6H (CD3OD), 8.50 (1H. s), 8.40 (1H. broad 
signal), 7.90 (1H. d. J 9.2Hz). 7.85-7.70 (3H. m). 7.30 (1H, d. J 8.5Hz). 
5.40 {1H, m), 3.80 (3H, s). 3.60 (5H. broad signal), 3.10 (1H. m). 1.60 (4H. 
m), 0.90 (3H, t. J 7.4Hz), m/Z (ES*. 70V) 586 {MH+). 

15 

EXAMPLE 83 

(SU3-M-fr6.fTrifluoromethoxv^-4-nuinazolinvnamino^DhenvH-2-n2- 

A/ A/-di-n-Dropvlamino-3.4-dioxocvclobut-1-envnaminolproDanoic acid 
Prepared from the compound of Example 82 in a similar manner to that 
20 described for Example 76. 5H (DMSO de. 350K). 9.70 (broad signal), 
8.60 (2H. m), 7.90 (1H. d. J 9.2Hz), 7.70 (3H, m). 7.30 (2H. d, J 8.0Hz), 
5.20 (1H, m), 3.50 (4H, m). 3.30 (1H. m), 3.200 (1H. m). 1.60 (4H, m), 0.90 
(3H, t. A 7.4Hz). m/Z (ES+. 70V) 572 (MH+). 

25 The compounds of Examples 84 to 89 were prepared in a similar manner 
to that described for the preparation of Intermediate 8 from A/-BOC-L- 
tyroslne methyl ester and the appropriate quinazoline and then derivatised 
in a manner similar to that described for Examples 56 to 58. 

30 EXAMPLE 84 

Methvl fS^-3-r4-f6.7-dimethoxvquinazolin-4-vloxv^Dhenvn-2-f2-/tf.A/- 

diethvlamino.3.4-dioxocvclobut-1-envlamino^Dropanoate 

6h (CDCI3) 8.57 (1H. s), 7.54 (1H. s), 7.33 (1H. s). 7.25-7.17 (5H, m), 

5.55-4.9 (1H, m), 4.07 (6H. s), 3.83 (3H, s), 3.55-3.4 (5H. m), 3.31 (1H. dd, 

35 i 9.0. 5.5Hz), 1 .25 (6H. t. J 7.2Hz), m/Z (ES+, 70V) 535 (MH+). 
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FXAMPLE 85 

(<;ua-fA-n6.7.Dimethoxvauina7otin.4.vnoxvlDhenvlV2-fr2-/V./V- 
Tiiftthvlaniino-3.4- d ioxo-1 .cvclnhutcnvnaminolpropanQic acid 
8H (de DMSO. 370K) 8.58 (1H. s). 7.64 (1H. s). 7.44-7.40 (3H. m), 7.28 
5 (2H. d. A 8.5Hz). 5.23 (1 H, br s). 4.06 (3H. s), 4.04 (3H. s). 3.66-3.56 (4H. 
m). 3.39 (1H. dd. J 14.1. 4.6Hz). 3.21 (1H. dd, J 14.1, 9.6Hz). 1.22 (6H. t, J 
7.1Hz). m/2 (ES*. 70V) 521 (MH+). 

PYAMPLE 86 

10 MA»hvl /SI-3- f4-f6-mctho»vguinagQlin-4-vloxv>Phenvn-2-f2-/V./tf-di-fl- 
prnnvlamino.3-4-dioxonvclQbut-1-envlaminO>PrQPanQate . 

6h (CDCI3) 8.62 (1H, s). 7.95 (2H, d. J 9.0Hz), 7.59-7.54 (2H, m), 7.26- 
7.18 (3H, m), 5.47-5.42 (IN. m). 5.30 (1H, d. J 8.4Hz). 3.99 (3H, s). 3.83 
(3H. s), 3.60-3.10 (6H. m), 1.67-1.60 (4H. m). 0.92 (6H, t. A 7.4Hz); mfZ 
15 (ES*. 70V) 533 (MH+). 

FXAMPLE 87 

f<?».3-f4-f6.Methoxvauinazolin -4-vloxv^phRnvn-2-f2-/tf.Ay-di-W- 
prnpvlamino-3.4-dioxocvclobu t-1 -envlaminQ^propanoic acid 
20 (de DMSO) 8.57 (1 H, s). 7.92 (1 H. d. J 1 0.OHz), 7.65 (2H, d, A 7.3Hz), 7.37 
(2H, d. A 8.7Hz). 7.24 (2H. d. A 8.6Hz), 7.09 (1H. br s). 5.13 (1H. br s). 
3.98 (3H. s). 3.59-3.39 (4H, m). 3.35 (1H. dd. A 14.5, 5.0Hz). 3.17 (1H. dd, 
A 14.1, 9.4Hz), 1.67-1.50 (4H. m), 0.87 (6H. t. A 7.3Hz); mfZ (ES+, 70V) 
519 (MH+) 

25 

FXAMPLE 88 

/.«;^.3-r4-f6-Methoxv guinazolin-4.vlftxv\nhenvn-2-f2-n-proPVlamino-3.4- 
dioxoc vclobut- 1 -envlaminn^nropanoic acid 

6h (de DMSO. 370K) 8.59 (1H, s), 7.92 (1H, d, A 9.8Jz), 7.65 (2H. d. A 
30 7.3Hz). 7.35-7.24 (5H, m), 4.97 (1H. br s). 3.99 (3H. s). 3.50 (2H. t. A 
6.3Hz). 3.29 (1H, dd. A 14.0, 5.4Hz). 3.13 (IH, dd, i 14.1. 7.4Hz), 1.58 
(2H. dd. A 14.2. 7.1Hz), 0.92 (3H. t. J 7.4Hz); m/Z (ES*. 70V) 477 (MH+). 

EXAMPLE 89 

35 fSU3-^-r6-MethoxvQuina7 olin-4.vloxv)Dhenvn-2-f?-/V./tf-diethvlammP- 
3 A.riioxQcvclob ut-1-cnvlaminotoroDanoic acid 
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5h (DMSO, 370K) 8.58 (1H. s), 7.92 (1H, d. i 9.9Hz). 7.65 (2H. d. J 
4.7Hz). 7.39 (2H. d. A 8.5Hz). 7.25 (2H. d. J 8.8Hz). 5.21 (1H. br s). 3.98 
(3H. s), 3.6-3.5 (4H. m). 3.34 (1H. dd. J 14.2. 5.1Hz). 3.17 (1H. dd. J 14.1. 
9.9Hz). 1.17 (6H.t, J 7.1Hz): m/Z (ES*. 70V) 461 (MH+). 

5 

EXAMPLE 90 

fSUEthvl-3-r4-nsoQuinolin-1-vlamino)Dhenvn-2-n2-isopropoxv-3.4- 
dioxocvclobut-1.env»amino1propanoate 

A solution of Intermediate 10 (426mg. 1 .27mmol) and 3,4-diisopropoxy-3- 
1 0 cyclobutene-1 .2-dione (301 mg, 1 .52mmol) in absolute ethanol (5.0ml) was 
stirred at 40° under N2 for 1 8h. The volatiles were removed in vacuo and 
the residue chromatographed (Si02; 25-50% EtOAc/hexane) to afford the 
title compound as a paie orange foam (585mg, 97%). 5H (CDCI3) 8.04 
(IH.d, i 5.8Hz). 7.98 (1H. d. i 8.4Hz). 7.72 (1H. d. J 7.8Hz), 7.62 (1H. 
15 obscured m). 7.61 (2H, d, J 8.3Hz), 7.52 (1H. app.t, J 7.0Hz), 7.35 (1H. br 
s), 7.12-7.08 (3H, m). 6.60. 6.03. 5.13 and 4.59 (together 1H. m). 5.32 (1 H. 
m). 4.24 {2H. q. J 7.1 Hz), 3.25-3.01 (2H. br m). 1.39 (6H, d, J 6.1 Hz), 1.30 
(3H, t, J 7.1Hz); mlZ (ES+. 70V) 474 (MH+). 

20 EXAMPLE 91 

Ethvl { S>-3-r4-f isoauinoiin-1 -viamino^Dhenvn2-f r2-Ay.Ay-diethvlamino. 

3.4-dioxo-1-cvclobutenvnamino'Vpropanoate 

A solution of the compound of Example 90 (585mg, 1.24mmol) and 
diethylamine (181mg, 225^1, 2.48mmol) in absolute ethanol (2ml) was 

25 heated at 50° under N2 for 18h. The volatiles were removed in vacuo 
affording the title compound as a dull orange foam (520mg). 5H (CDCI3) 
8.05 (1H, d. i 5.8Hz). 7.96 (1H. d. A 8.3Hz). 7.75 (1H. d. J 7.6Hz), 7.65 
(1H. m). 7.63 (2H. d, J 8.5Hz), 7.55 (1H. app.t, J 7.0Hz). 7.23 (1H. br s). 
7.11 (1H, m), 7.10 (2H, d. A 8.5Hz). 5.39 (1H, nan-ow m). 4.25 (2H, q, A 

30 7.1Hz). 3.65-3.35 (4H. br m). 1.32 (3H. t, A 7.1Hz). 1.22 (6H. t, A 7.2Hz); 
m/Z (ES*. 70V) 487 (MH+). 

EXAMPLE 92 

fS)-3-r4-(lsoaulnolin-1-vlamino>phenvn-2-l'r2-Af.A/-cliethvlamino-3.4- 
35 dioxo-1-cvclobutenynamino>propanolc acid 
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A solution of Example 91 (510mg, 1.05mmol) and LiOH.H20 (53mg, 
1.26mmol) in water (8ml) and dioxan (8ml) was stirred at room temperatue 
for 1.5h. Several drops of AcOH were added and the volatiles were 
removed in vacuo. The residue was chromatographed [silica, DCM (200- 
5 120). MeOH (20). AcOH (3), H20(2)). Freeze-drying from aqueous MeOH 
afforded the title comound as a pale yellow amorphous solid (230mg. 
48%). 5H (d6 DMSO) 9.07 (1H. br s). 8.49 (1H, d. J 8.3Hz). 7.95 (1H. d. J 
5.7H). 7.79-7.75 (3H. m's). 7.70-7.64 (2H. m's). 7.58 (1H. td, J 8.3. 1.3Hz). 
7.20 (2H. d. J 8.4Hz). 7.13 (1H, d. J 5.6Hz). 5.11 (1H, m). 3.65-3.38 (4H. 
10 br m). 3.22 (1H, dd. J 13.9. 4.0Hz), 2.99 (1H. dd, J 13.9. 11.0Hz) and 1.09 
(6H. t. A 7.0Hz); m/Z (ES+. 70V) 459 (MH+). 

EXAMPLE 93 

Ethvl f3S>-3-f4-rftert -BiitQvvcarfaonvi^aminolDhenvl>-3-rf2-isoprOPQXV- 

15 3.4.dioxocvclobut-1-envl^aminQlprQPanoate 

Intermediate 12 (190mg, 0.62mmol) in MeOH was treated with 3,4- 
diisopropoxy-3-cyclobutene-1,2-dione (122mg) and N-methyl-morpholine 
(0.1ml) and stirred at RT for 16h. The solvent was removed and the 
product purified by column chromatography (Si02;CH2Cl2/MeOH 20:1) to 

20 give the title compound (176mg, 64%) as a white foamy solid. 6H (DMSO) 
7.41 (2H. d. J 8.6Hz). 7.24 (2H, d, J 8.6Hz, 5.29 (1 H, m), 5.25 (1 H, septet, 
i 6.2Hz). 4.06 (2H. q. J 7.1Hz). 2.99 (1H. dd. J 15.8. 8.8Hz). 2.86 (1H. dd. 
J 15.8, 6.0Hz). 1.40 (3H. d. i 6.2Hz). 1.36 (3H, d. J 6.2Hz). 1.16 (3H. t. A 
7.1Hz); m/2 (ESI, 70V) 469 (MNa*). 

EXAMPLE ad 

Ethvl f3S^-3^4-aminophenvl\-3-fl?-i-«tonrQPoxv-3.4-dioxocvclobut-1- 

pnvhaminolDroDanoate 

The compound of Example 93 (176mg. 0.39mmol) was dissolved in EtOAc 
30 (10ml) and HCI gas was bubbled through. The reaction mixture was 
stirred for 2h and the solvent removed to give the title compound (130mg. 
0.34mmol, 87%) as an oil. 8H (DMSO 360K) 7.38 (2H. d. i 8.5Hz), 7.21 
(2H. d. J 8.5Hz). 5.30 (1 H, br m). 5.25 (1 H. septet. J 6.2Hz). 4.08 (2H. q. i 
7.1Hz). 2.99 (1H. dd. i 15.8, 8.8Hz). 2.85 (1H. dd. i 15.8, 6.0Hz), 1.40 
35 (3H, d. J 6.2Hz). 1 .36 (3H. d. J 6.2Hz). 1.15 (3H. t.' J 7.1Hz). 
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EXAMPLE 95 

gthvl f3SW3^4-f3.5-dichlQro-4-Dvridvlcarboxamidotohenvn-3-r(2- 
isonrQOOXv.3.4^iQXQCvciQbut-1-envl\amino1oropanoatc 

The compound of Example 94 (max 2mmol) was dissolved in DCM (5ml) 
5 and N-methylmorpholine (1 equiv) and cooled to O^. 3,5-dichloroiso- 
nicotinoyl chloride (463mg) was added and the reaction mixture stirred at 
RT for 16h then quenched with sodium bicarbonate solution. The organic 
layer was washed with dilute hydrochloric acid, water, dried (Na2S04). 
filtered and the solvent removed. The product was purified by column 

10 chromatography (SIO2; CHaCla/MeOH 20:1) to give the title compound 
(636mg. 61%) as an oil. 6H (DMSO. 390K) 10.47 (1H, br s). 8.69 (2H, s), 
7.62 (2H. d, A 8.4Hz). 7.39 (2H, d. J 8.4Hz), 5.38 (1H. m), 5.25 (1H, septet, 
J 6.1 Hz). 4.10 (2H. q. J 7.1Hz), 3.05 (1H, dd, J 15.8, 8.6Hz), 1.42 (3H. d, i 
6.1Hz). 1.38 (3H. d.i 6.1Hz), 1.18 (3H. t.i 7.1Hz);; m/i (ES*. 70V) 522 

15 (MH+). 

EXAMPLE 9g 

Ethvl f3S).3-r4-f3.5-dichloropvrid ~a.vlcarboxamido^phenvll-3-fr2-/V./V- 
diethviamino-3.4-dioxo-1-cvc»obutenvnamino^propanoate 

20 The compound of Example 95 (31 8mg, 0.61 mmol) was dissolved in MeOH 
(5ml) and diethylamine (0.13ml). The solution was stirred for 16h to give a 
white precipitate which was isolated by filtration and dried to give the title 
compound (247mg. 78%) as a white solid. 5H (DMSO, 370K) 10.93 (1H, br 
s), 8.78 (2H, s), 7.61 (2H, d. J 9.0Hz), 7.41 (2H, d, J 9.0Hz). 5.83 (1H. m), 

25 3.59 (3H, s), 3.53 (4H, br m), 3.08 (1H. dd, J 16.0, 9.0Hz), 2.95 (1H, dd. A 
16.0. 6.0Hz). 1.10 (6H. t. A 6.0Hz); ; m/z (ES*. 70V) 521 (MH+). 

EXAMPLE 97 

f3S^.3^4-f3.S-Dichloropvrid^-vi-carboxamido^phcnv»-3-/r2-A/.A/- 
30 diethvlamino-3.4-dioxo-1 -cvciobuten vnamino^propanoic acid 

The compound of Example 96 (235mg, 0.45mmol) was dissolved in THF 
(5ml) and water (5ml) and lithium hydroxide (21 mg) added. The solution 
was stirred at RT for 3h and the solvent removed in vacuo. The residue 
was dissolved in water (10ml) and acidified to pH 2 with dil. HCi to give a 
35 white precipitate (198mg. 0.39mmol. 87%) which" was filtered and dried to 
afford the title compound . 6H (DMSO. 390K) 10.43 (1H. br s), 8.69 (2H, s), 
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7.60 (2H. d, J 8.5H2). 7.45 (2H, d, J 8.5Hz), 7.29 (1H, br s), 5.82 (1H. m, ), 
3.60 (2H. q. J 7.0Hz). 3.58 (2H. q. J 7.0H2), 3.02 (1H, dd, J 15.8, 8.2H2, ). 
2.90 (1H. dd. J 15.8. 6.1Hz). 1.20 (6H. t. i 7.0Hz); ; m/i (ES+. 70V) 507 
(MH*). Analysis by chiral HPLC on Chirobiotic T column eluting with 
5 MeOH/0.6%HOAc gave single peak eluting at 5.58 minutes. 

EXAMPLE 98 

f3ff^-3-/4W3.S-DichioroDvrid^-vlcarboxamidQ^Dhenvl-3-^r2-/V.Ay- 
fdiethvlanriinoU3.A-di oxo-1-cvclo butenvnamino\DroDanoic acid 
10 This was prepared by the same route as the (S)-enantiomer Example 97 
using the appropriate chiral amine. Analysis by chiral HPLC on Chirobiotic 
T column eluting with MeOH/0.6%HOAc gave single peak eluting at 6.64 
minutes. 

15 EXAMPLE 99 

Methvl f3ffU3-K2-lsoDrQPOirv-3.4.dioitocvclobut-1-envl^amino1-3^4- 
rf6.7-dimethoxv-4-nuinazolinvMoxv1ohenvnDropanoate 

Intermediate 16 (580mg. 1.38mmol) was dissolved in MeOH (6ml) and 

DIPEA (0.53ml) and 3,4-diisopropoxy-3-cyclobuten-1 .2-dione (300mg) 
20 added. The solution was stirred for 16h and the solvent removed. The 

residue was purified by column chromatography (Si02; CH2Cl2/MeOH 

50:1) to give the title compound (539mg, 75%) as a yellow oil. 6H (DMSO. 

350K) 8.99 (1H. br m). 8.54 (1H. s). 7.57 (1H. s). 7.49 (2H. d, A 8.6Hz). 

7.38 (1H. s). 7.32 (2H. d. J 8.6Hz). 5.40 (1H. m), 5.27 (1H, septet. J 
25 6.2Hz). 4.01 (3H. s), 3.98 (3H. s). 3.64 (3H. s). 3.10 (1H. dd. J 16.1. 

5.8Hz.), 2.97 (1H, dd, J 16.1, 5.8Hz), 1.42 (3H, d. J 6.2Hz), 1.38 (3H, d, i 

6.2Hz). ; m/Z (ES+. 70V) 522 (MH*). 

EXAMPLE 100 

30 Mfithvl f3l?)-3-^r2.A/.A/-diethvlamino-3.4-dioxo-1-cvclobutenvnaminoV 
3^{4-rf6■7-dimethoxv-4-auina^ol^nvl^oxv^phenvl^DroDa^oate 
The compound of Example 99 (265mg, 0.51 mmol) was dissolved in MeOH 
(3ml) and diethylamine added (0.1ml). The solution was stirred for 16h 
giving a white precipitate. The precipitate was filtered and dried to give the 

35 title compound n77ma. 65%) as a white solid. 5H (DMSO, 370K) 8.55 
(1H, s), 7.59 (1H. s), 7.54 (2H. d. J 8.5Hz). 7.32 (1H. s), 7.30 (2H. d. J 
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8.5Hz. 5.94 (1H, m). 4.02 (3H. s). 3.99 (3H. s), 3.64 (3H. s). 3.60 (4H, 
septet, i 7.1Hz). 3.15 (1H. dd. A 15.7. 8.9Hz). 3.03 (1H, dd. J 15.7, 5.9Hz), 
1.19 (6H, t. J 7.1Hz). ; infz (ES*. 70V) 536 (MH*). 

5 PyAMPLE 101 

(P>-a-rr2./tf/tf.Diethvlamino-3.4-dioxo-1-cvclobutenvnaminoV3-^4- 
f/e 7^imethoxv-4-ouina2otinvnoxv1Dhenvl^Dropanoic acid 
The compound of Example 100 (170mg, 0.32 mmol) was dissolved in THF 
(2ml) and water (2ml) and lithium hydroxide (20mg) was added. The 

10 solution was stirred at RT for 3h and the solvent removed. The residue 
was dissolved in water (10ml) and acidified to pH2 with dil. HCI to give a 
white precipitate (42mg, 25%) which was filtered and dried. 5H (DMSO. 
400K) 8.56 (1H, s), 7.60 (1H, s). 7.54 (2H. d. J 8.6Hz), 7.39 (1H, s). 7.31 
(2H. d. A 8.6Hz), 5.90 (1H. m), 4.03 (3H, s). 3.99 (3H, s), 3.62 (2H. q. J 

15 7.1Hz). 3.60 (2H. q. J 7.1Hz). 3.06 (1H. dd. J 15.8. 8.2Hz). 2.95 (1H. dd, J 
15.8.6.1Hz). 1.21 (3H.t. J7.1HZ). ; n]/z (ES*70V) 521 (MH+). 

FXAMPLE 102 

Fthvl fm-3-rf2-lsoDroDoxv-3.4 .riinxo-1-cvclobutenvnamino-3-r4- 

20 f2.6-naphthvridin-1-vlamino>phenvloropanoate 

Intermediate 23 (178mg, 0.53mmol) was dissolved in MeOH (5ml) and 
DIPEA (0.2ml). treated with 3.4-diisopropoxy-3-cyclobuten-1.2-dione 
(126mg) and stin-ed at RT for 16h. The solution was concentrated, 
dissolved in DCM (20ml), washed with water, dried (Na2S04), filtered and 

25 concentrated. The crude product was purified by column chromatography 
(Si02, CH2Cl2/MeOH 50:1 ) to give the title compound (150mg. 60%) as an 
oil. (H (DMSO. 370K) 9.21 (1H. s), 9.09 (1H. br s). 8.70 (1H, br m). 8.65 
(1H. d. J 5.9). 8.33 (1H. d. J 5.9Hz). 8.16 (1H, d, J 5.7Hz). 7.87 (2H. d. J 
8.5Hz). 7.35 (2H. d. J 8.5Hz). 7.28 (1H. d. J 5.7Hz). 5.37 (1H. m). 5.27 

30 (1H. septet. A 6.2Hz), 4.10 (2H, qd. A 7.1. 0.4Hz). 3.05 (1H. dd. A 15.8. 
8.9Ht), 2.93 (IN, dd. A 15.8. 5.9). 1.43 (3H, d, i 6.2Hz). 1.39 (3H, d. A 
6.2H)), 1.18 (3H. t. A 7.1Hz). ; m/Z (ES+. 70V) 475 (MH*). 

FXAMPLE 103 

35 Methv! f3/?>-3-rf2-/V./tf-Diethvlamino-3.4-dioxo -1-cvclobutenvnamino-3- 
r4-^2.6.naphthvridin-1-vlamino^phenvnpropanoate 
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The compound of Example 102 (145mg, 0.3 mmol) in MeOH (2ml) was 
treated with diethylamine (0.07ml) and stirred at RT for 16h. The solvent 
was removed and the residue was purified by column chromatography 
(Si02, CH2Cl2/MeOH 100:1) to give the title compound (140mg, 98%) as a 
5 yellow oil. 6H (DMSO. 370K) 9.21 (1H. s). 9.08 (1H, br s). 8.65 (1H. d, J 
5.9Hz). 8.33 (1H, d. J 5.9Hz). 8.16 (1H, d, J 5.7Hz). 7.86 (2H, d. J 8.5Hz). 
7.40 (2H, d, J 8.5Hz), 7.27 (1H, d, J 5.7Hz), 5.87 (1H. m). 3.63 (3H, s), 
3.59 (2H. q. J 7.1Hz). 3.57 (2H, q, J 7.1Hz), 3.12 (1H. dd. i 15.6, 8.8Hz), 
2.99 (1H, dd. J 15.6, 6.0Hz). 1.21 (3H. t. J 7.1Hz). 1.18 (3H. t, J 7.1 Hz). ; 
1 0 m/Z (ES+. 70V) 474 (MH+). 

EXAMPLE 1P4 

f3/?>-3-ff2-/V./V-Dlethvlamino-3.4.dloxo-1-cvciobutenvl>ammo-3-MW2.6. 
naphthvridin-1-vlamino^Dhenvlpropanoic acid 

15 The compound of Example 103 (140mg, 0.29mmol) was dissolved in THF 
(1ml) and water (1ml) and treated with lithium hydroxide (18mg). The 
solution was stirred at RT for 90 mins and concentrated in vacuo. The 
residue was dissolved in water and slowly acidified to pH4.5 with dilute 
HCI acid to give a yellow precipitate which was filtered and dried to give 

20 the title compound (60mg). 6H (DMSO, 350K) 9.22 (1 H, d, J 0.8Hz), 8.66 
(1H. d. J 5.8Hz). 8.36 (1H, dd, J 5.9, 0.8Hz), 8.15 (1H, d. 1 5.8Hz). 7.84 
(2H. d, J 8.5Hz), 7.40 (2H, d, J 8.5Hz). 7.29 (1H. d, J 5.8Hz), 5.83 (1H. m). 
3.59 (2H. q, J 7.1Hz), 3.57 (2H. q, J 7.1Hz), 3.02 (1H. dd, J 15.7. 8.8Hz. 
2.90 (1H. dd, i 15.7, 5.9Hz). 1.18 (6H, t, J 7.1Hz), m/z (ES*. 70V) 460 

25 (MH*). 

The following derivatised resins were prepared to enable the preparation 
of compounds of the invention by solid phase synthesis: 

30 Resin bound fSI-3-(4-Aminophenvn-2-f9-fluorenvlmethoxv- 
carbonvlamino^propanoic acid {^\ 

Paramax Wang resin (Advanced Chemtech, lOg, 1.0mmol/g, lOmmol 
equivalent) in DMF (150ml) was treated with N-a-FMOC-4-nitro-L- 
phenylalanine (22g, 50mmol). 2,6-dichlorobenzoyl chloride (7.0ml, SOmmol) 
35 and pyridine (4.0ml, 50mmol) and the mixture agitated under nitrogen at RT 
for 24h. The resin was filtered and washed with DMF and DCM then 
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unreacted resin sites were capped with 20% acetic anhydride in DMF for 
30m ins at RT. The resin was filtered and washed as before then treated 
with a 1M solution of stannous chloride dihydrate in DMF (100ml) at RT for 
12h and washed with DMF and DCM to give the Harix/atised resin MV 

5 

RAQin bound fSU3 -r4.f3.S.dichlnrn^.nvridvlcarboxamido)phenvn-2- 
aminopropanoic acid (2^ 

[;>erivatised resin from the above procedure was swollen in DCM (50ml) 
then treated with DIPEA (5.1ml, 29mmol) and 3,5-dichloropyridine-4- 
10 carbonylchloride (6.2ml, 29mmol) and agitated under nitrogen at RT for 
12h. The resin was washed as before then treated with a 20% solution of 
piperidine in DMF (100ml) for SOmins at RT followed by thorough washing 
with DMC and DCM to give the derivatised resin (2V 

15 R*>«in bpund fSV3.r4-f3.S-dichlor n-il-pvridvlcarboxamido)Dhenvn-2- 
f7-pr^i»thnyv-3.4-dioitocvclobut-1-envlamino>proDanoiC acid (3) 

Derivatised resin (2) from the above procedure in DMF (100ml) was 
treated with 3,4-dimethoxy-3-cyclobutene-1,2-dione (4.1g, 29mmol) for 
12h at 70° then filtered and washed with DMF and DCM to give the 
20 HP>rivatised resin (3Y 

Resin bound f|?5^.3-r4-/3 S.PichlQro-4-pvriHvlcarboxamido>phenvn-3- 
f2-methoxv.3.4-dioxocvclo hiit.1-envl3mino^propanoic acid (4^ 

Derivatised resin (A) was prepared in a similar manner to derivatised resin 
25 {3) from (RS)-3-(9-fluorenylmethoxycarbonylamino)-3-(4-nitrophenyl) 
propanoic acid. The latter was prepared as follows: A cold (0°) solution of 
(RS)-3-Amino-3-(4-nitrophenyl)propanoic acid [D. M. Kalvin and R. W. 
Woodward, J. Org. Chem. (1985) 5Q, 2259] (3.2g, 15mmol) in 10% 
aqueous sodium carbonate (60ml) and 1,4-dioxane (30ml) was treated 
30 portion-wise with 9-fluorenylmethoxycarbonyl-N-hydroxysuccinimide (5.6g, 
17mmol) in 1.4-dioxane (15ml) and the mixture stirred at RT for 12h. The 
mixture was poured into water (300ml) and the aqueous phase washed 3 
times with EI2O. The aqueous layer was then acidified with solid citric acid 
and extracted into Et20. The combined organic layers were dried 
35 {MgS04) and evaporated to a yellow oil then triturated from hexane and 
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EtOAc to afford (RS)-3-(9-fluorenylmethoxy-carbonyIamino)-3-(4- 
nitrophenyl)propanoic acid as a yellow solid (1 .8g); m/Z (ES*, 70\/) 432. 

Rftsin bound fSW3-f4-AminophenviU2-l2-DroDvlamino-3.4- 
5 Hin^nnvclobut-1-envlamino) propanoic acid (5) 

Paramax Wang resin (Advanced Chemtech, 10g. 1.0mmol/g, lOmmol 
equivalent) in DMF (150ml) was treated with N-a-FMOC-4-nitro-L- 
phenylalanine (22g, SOmmol), 2,6-dichlorobenzoyl chloride (7.0nnl, 
SOmmol) and pyridine (4.0fnl, SOmmol) and the mixture agitated under 

10 nitrogen at RT for 24h. The resin was filtered and washed with DMF and 
DCM then unreacted resin sites were capped with 20% acetic anhydride in 
DMF for 30mins at RT. The resin was filtered and washed as before. A 
portion (4g) was treated with a 20% solution of piperidine in DMF (100ml) 
for 30mins at RT then filtered and washed with DMF and DCM. The resin 

15 was treated with 3,4-dimethoxy-3-cyclobutene-1 ,2-dione (1 .9g, 13.4mmol) 
in DMF (50ml) for 12h at 700C then filtered and washed with DMF and 
DCM. The resin was swollen in DCM (10ml) and EtOH (40ml) and treated 
with propylamine (1.6ml. 19.2mmol). The solution was agitated for 12h at 
RT then filtered and washed thoroughly with DCM. The resin was treated 

20 with a 1M solution of stannous chloride dihydrate in DMF (50ml) at RT for 
8h then washed with DMF and DCM to give danvatised resin (5). 

Resin bound diethvlphosphono-«-diazoacetate f6t 

Wang resin (Advanced Chem tech, 1 .Og. 0.7mmol/g, 0.7mmol equivalent) 
25 was treated with diethyl-phosphonoacetate (0.68g. 3.5mmol). N.N'- 
diisopropylcarbodiimide 0.55ml, 3.5mmol) and 4-N.N-dimethylamino- 
pyridine (O.OSg, 0.7mmol), in DCM (5.0m). The mixture was agitated at 
ambient temperature for 16h. The resin was filtered and washed with 
DMF, MeOH and DCM. The resulting resin (I .Og) was treated with 4-acet- 
30 amidobenzenesulfonyl azide (0.43g. 1.86mmol) and diazabicyclo-undec-7- 
ene (0.09g, 0.62mmol) in acetonitrile at ambient temperature for 16h. The 
resin was washed with DMF, MeOH and DCM to give derivatised resin (6) 
[FTIR (ATR) vmax 2132cm-1]. 



35 Resin bound fSt-3-r4-f1 -isQauinolvlamino^phenvn-2-f9- 
fliiorenvlmethoxvcarbonvlamino^propanoic acid (7) 
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Wang resin (Advanced Chemtech, 3.0g. 0.7mmol/g. 2.1mmol equivalent) 
in DMF (50ml) was treated with (S)-3-[4-(1-isoquinolylamino)phenyl]-2-(9- 
fluorenylmethoxycarbonylamino)propanoic acid (3.3g. 6.3mmol), 2.6- 
dichlorobenzoyl chloride (1.5ml, 10.5mmol) and pyridine (0.8ml, lO.Smmol) 
5 and the mixture agitated under nitrogen at RT for 24h. The resin was 
filtered and washed with DMF and DCM then unreacted resin sites were 
capped with 20% acetic anhydride in DMF for 30mins at RT. The resin 
was filtered and washed as before to give derivatised resin 17). 

10 Resin boun d fSU3-r4>n.isoauinolvlaminQtohenvn-242-methoxv-3,4- 
riiQicocvclobut-1-enviamino>nrQpanoic acid I6\ 

Derivatised resin (7) from the above procedure was treated with a 20% 
solution of piperidine in DMF (100ml) for 30mins at RT followed by 
thorough washing with DMF and DCM. The resin was treated with 3,4- 
15 dimethoxy-3-cyclobutene-1 .2-dione (4.7g, 33mmol) for 12h at 70° in DMF 
(50m i) then filtered and washed as before to give derivatised resin (8) 

Resin bound /SU344-benzovlDhenvn-2-(2-methQXV-3.4>clioXQCVClobut> 
l-epyhaminopropanoic acid (9) 

20 N-a-FMOC-L-benzoylphenylalanine Wang resin (Advanced Chemtech, 
400mg, 0.5mmol/g. 0.2mmol equivalent) was treated with a 20% solution 
of piperidine in DMF (5ml) for 30m ins at RT then filtered and washed 
thoroughly with DMF and DCM. The resin was treated with 3.4-dimethoxy- 
3-cyclobutene-1,2-dione (200mg, 1.4mmol) for 12h at 70© in DMF {5ml) 

25 then filtered and washed as before to give derivatised resin (9Y 

HPLC-MS 

HPLC-MS was performed on a Hewlett Packard 1100/MSD ES Single 
Quadropole system with diode array detector using either 

30 Conditions A : A Luna CI 8(2) 50 x 4.6mm (3^m particle size) column, 
running a gradient of 95% [20mM ammonium formate, pH 3.5], 5% [0.1% 
formic acid in acetonitrile] to 10% [20mM ammonium formate, pH 3.5], 
90% [0.1% formic acid in acetonitrile] over 3min. then maintaining the 
mobile phase at that ratio for a further 2min. Flow rate 0.8ml/min.; or 

36 Conditions B : A Luna CI 8(2) 50 x 2.0mm (3^m) column, running a 
gradient of 95% [0.1% aqueous formic acid], 5% [0.1% formic acid in 
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acetonitrile] to 10% [0.1% aqueous formic acid], 90% [0.1% formic acid in 
acetonitrile] over 2min, then maintaining the mobile phase at that ratio for a 
further 1 min. Flow rate 0.8ml/min. 

MS was acquired by API electrospray in positive ion mode, at 70V. 
5 scanning from 150 to 750amu. 

EXAMPLE 1Qg 

fS^3-r4-f3,5-Dichloro-4-pvridvlcarboxamidotohenvn-242- 
cvclohexvlamino-3.4-dioxQcvclobut-1-envlamino^propanoic acid 

10 To the derivatised resin (3), (120mg) was added DCM (0.2ml), EtOH 
(0.8ml) and a 1M solution of cyclohexylamine in DCM (0.5ml). The 
solution was agitated for 12h at RT followed by filtration and multiple 
washes with DCM. The resin was treated with 60% trifluoroacetic acid in 
DCM (1.5ml) for 3h with agitation and then filtered. The filtrate was 

15 evaporated in vacuo to give the crude product which was purified by 
preparative HPLC to afford the title compound (5mg). 
HPLC-MS (Conditions A) Retention time 3.5min MH+ 531. 

The following compounds of Examples 106 to 179 and 183 to 195 were 
20 prepared in a similar manner to the compound of Example 105, each using 
the starting material shown. For examples where the amine was added as 
a salt, 1 mol equivalent of DIPEA was also added. 

EXAMPLE 106 

25 rSU3>r4>(3.5>Dichloro-4-PvridvlcarbQxaniidotohenvn-2-r2-/1> 

adamantvlamino^-3.4-dioxocvclobut-1-envlaminolpropanoic acid 

1- Adamantylamine gave the title compound (4mg) 
HPLC-MS (Conditions A) Retention time 3.9min MH+ 583 

30 EXAMPLE 107 

fS)-3-r4>f3.5-Dichloro-4-pvridvtcarboxamido^phenvn-2-[2-/2> 
nfiethoxvethvlammo)>3.4-dioxocvclobut>1-envlamino1propanQic acid 

2- Methoxyethylamine gave the title compound (10mg) 
HPLC-MS (Conditions A) Retention time 3.1min MH+ 507 

35 

EXAMPLE 109 
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f5;i.a-f4-/3.S-Dichloro-4-pvridvlcarboxamido^phenvn-2-r2-f3- 
methoxvpropv»aminoU3.4-diQxocvclobiit.1^nviaminolproDanoic acid 
3-Methoxypropylamine gave the title compound (9mg) 
HPLC-MS (Conditions A) Retention time 3.2min MH* 521 

5 

FXAMPLE 109 

rj;U3-r4-f3.5-Dichtoro-4.pvridvl carbQxamido^phenvn-2-r2-(2- 

thienvimethviamino\-3.4-dioxocvclobut-l-envlaminQlprQPanoic acid 
2-<Aminomethyl)thiophene gave the title compound (4mg) 
10 HPLC-MS (Conditions A) Retention time 3.4min MH* 545 

FXAMPLE 110 

(«;U3-r4-f3.5-Dichlo ro-4.pvridvlcarhoitamido^phenvn-2-r2-(4- 
mnrpholinoethvlamlno\-3.4-dioxocvrlobut-1-envlamino1propanoic 

15 acid 

N-(2-Aminoethyl)morpholine gave the title compound (8mg) 
HPLC-MS (Conditions A) Retention time 2.9min MH+ 562 

EXAMPLE 111 

20 r5;U3.r4-/3.5-Dichloro-4-pvridvlcarbnYamidotohenvn-2-r2-f3.4.5- 

trlnnftthoxvbenzvlaminoU3.4 -dioxocvclobut-1-cnviamino1propanoic 
acid 

3,4,5-Trimethoxyben2ylamine gave the title compound (3mg) 
HPLC-MS (Conditions A) Retention time 3.4min MH+ 629 

25 

/■<;^-3-f4-l3S-Dichloro-4-pvridvicarboxamido)phenvn-2-r2-( 1 - 
nineridlnoethvlamino^.3.4 -dioxocvciobut-1^nviaminolPropanoic acid 

1-(2-Aminoethyl)piperidine gave the title compound (1 1mg) 
30 HPLC-MS (Conditions A) Retention time 2.9min MH+ 560 

EXAMPLE 113 

f«;)-3-y4-f3.5-Dichlorowl-pvridv lcarhoxamidotohenvn-2-r2.f3.f2- 
oxopvrro!idin-1-vi^p ropvlamino>-a4-riioxocvciobut-1-envlamino1 
35 propanoic acid 

1-(3-Aminopropyl)-2-pyrrolidinone gave the title comoound (12mg) 
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HPLC-MS (Conditions A) Retention time 3.1min MH* 574 

FXAMPLE 114 

f5;U3.r4-f3.S-Dichlor o-4-Dvridvlc3rhnyamidotohenvn.2-f2-<3- 
5 phenvlDroPvlaminoU3.4-dioxoc vrlrihiit-1.ftnvlaminolDroDanoic acid 
3-Phenylpropylamine gave the title compound (8mg) 
HPLC-MS (Conditions A) Retention time 3.7min MH* 567 

pyAMPLg IIS 

10 r5;u3.r4-f 3.5-Dichloro-4-pv ridvlcarboxamidotohenvn-2-r2-(3-f 1 - 

imida7olvnpropvlamino\-3 4-dioxocvnlohut.1-envlaminolproDanoic 

N-(3-Aminopropyl)imidazole gave the title compound (9mg) 
HPLC-MS (Conditions A) Retention time 2.8min MH* 557 

15 

PXAMPLE 116 

f.<rU3-r4-f3.5-Dichloro-4-pvridvlcarboxa mido^phenvn-2-r2- 
nineronvlamino-3.4-dioxoc vclobut-1 -envlaminolpropanoic acid 
Piperonylamine gave the title compound (3mg) 
20 HPLC-MS (Conditions A) Retention time 3.5min MH+ 583 

FXAMPLE 117 

(5;V3-r4.f3.5-DichiQro-4-pvrid vlrarboxamido^phenvn-2-r2-f1-ben2Vl-4- 
pineridinvlaminoU3.4-dioxocvclobut -1 -envlaminolpropanoic acid 
25 4-Amino-1 -benzylpiperidine gave the title compound (12mg) 
HPLC-MS (Conditions A) Retention time 3.1min MH+ 622 

EXAMPLE 118 

/5;t.3-r4-/3.5-Dichloro-4-nvridvlcarhoxamido)phenvn-2-r2-(2- 
30 nvridvlmethviamino)-3.4-dioxor vrlohut-1-gnvlamino1propanoic acid 
2-(Aminomethyl)pyridine gave the tltlg compound (14mg) 
HPLC-MS (Conditions A) Retention time 3.2min MH+ 540 



EXAMPLE 119 

fSU3.r4.n.5-Dichloro-4-p vridvlcarbovamirin\nhBnvn-2-f2- 

rvciopentviamino-3.4-dioxocvciobut-l -en viaminolpropanoic acid 
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Cyclopentylamine gave the title compound (8mg) 
HPLC-MS (Conditions A) Retention time 3.4min MH+ 517 

PXAMPLE 120 

5 f<;^.a-r4-f3.S.DichlQro.4-ovridvlcarbonamidotohenvn-2-r244. 

phBnvlbutvlamino).3.4-dioxoevclobut-1 ^nvlaminolpropanoic acid 
4-Phenylbutylamine gave the title compound (4mg) 
HPLC-MS (Conditions A) Retention time 3.8min MH+ 581 

10 PyAMPLE 121 

f5;U3-r4-f3.5.Dichloro-4-Dvridvlcarboxamido^Dhenvn-2-r2-(3- 
pvridvlmethvlaminoU3.4-dlQxocvclobut-1-enviamino1propanoic acid 

3-(Aminomethyl)pyridine gave the title compound (7mg) 
HPLC-MS (Conditions A) Retention time S.Omin MM* 540 

15 

FX AMPLE 122 

(5;\-3-r4-f3.S-Dichloro-4.Dvridvlcarboxamido)phenvn-2-r2-f3.3- 
dimethvlbutvlamino^3.4-dioxocvclQbtif-1-envlaminQlpropanoic acid 
3,3-Dimethylbutylamine gave the title compound (7mg) 
20 HPLC-MS (Conditions A) Retention time 3.6min MH+ 533 

FX AMPLE 123 

(5;^3-r4-f3.5-Dichloro-4-pvridvlcarboxamido>phenvn-2-r2-f3.4- 
riichiorobenzvlaminoU3.4-diQxocvclobut-1-envlamino1propanoic acid 

25 3,4-Dichlorobenzylamine gave the title compound ( 1 1 mg) 
HPLC-MS (Conditions A) Retention time 3.8min MH+ 607 

EXAMPLE 124 

rS^3-r4-f3.5-Dichloro-4-pvridvlcarboxamido^phenvn-2-r2-f2-f1- 
30 piperazinvnethvtaminoU3.4-dioxocvciQbut-1-envlanninolpropanoic 

acid 

N-(2-aminoethyl)piperazine gave the title compound (5mg) 
HPLC-MS (Conditions A) Retention time 2.8min MM* 561 



35 EXAMPLE 125 
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f5;u3-r4-f3.S-DichlQro-4.Dvridvlcarboxamido^Dhenvn-2-r2-(2-(1- 
pvrrolidinvhethvlaminQ)-3.A-dioxQcvclobut-1-envlaminolDroDanoic 

1-(2-aminoethyl)pyrrolidine gave the title compound (9mg) 
5 HPLC-MS (Conditions A) Retention time 2.9mln MH+ 546 

FXAMPLE 126 

/j;i.3.r4.f3.S.Dichloro^-Dvridvlcarboxamido^nhenvn.2-r243- 
hvdroxvDroDvlaminQU3.4.dioxQcvclobut-1-cnvlanninolDroDanoic acid 
1 0 3-Hydroxyprapylamine gave the title compound (4mg) 
HPLC-MS (ConditicMis A) Retention time S.Omin MH-** 507 

EXAMPLE 127 

f<?>.3-r4-(3.5-DichlQrQ-4-nvridvlcarboxamidQlphenvn-2-r2-/4- 
15 cvciohexvlanilinoU3.4-dioxocvclQbut-1-envlaminQlpropanQic acid 
4-Cyclohexylaniline gave the title compound (3mg) 
HPLC-MS (Conditions A) Retention time 4.3min MM* 607 

EXAMPLE 128 

20 fSl-3-r4-f3.S-Dichioro-4-pvridvlcarboxamidotehenvn-2-r2-(4- 

momhoiinoaniiino^-3.4-dioxocvciobut-1 -en viaminolDropanoic acid 
4-Morpholinoaniline gave the title compound (5mg) 
HPLC-MS (Conditions A) Retention time 3.4min MH* 610 

25 EXAMPLE 129 

ISW3-r4-(3.S-Dichtoro-4-pvridvicarboxamidotohenvn-2-<2- 
isopropvlaminQ-3.4-diQxocvciQbut-1 -cnviamino^propanoic acid 
Isopropylamine gave the title compound (2ma) 
HPLC-MS (Conditions B) Retention time 2.3mln MH+ 491 

30 

EXAMPLE 130 

fSU3-r4-f3.S-Dichloro-4-pvridvicarbQxamido^phenvn-2-f2-feft- 
butviamino-3.4-diQxocvciobut-1 -envlannino^propanoic acid 
Tert-butylamine gave the title compound (1 mg) 
35 HPLC-MS (Conditions B) Retention time 2.39min MH+ 505 
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PXAMPLE 131 

f«?U3-r4-f3.5-DichlQro-4-Dvridvlcarboxamidotphenvn-2-f2- 
nropvlamino-3.4-d}oxocvclobut-1.envlamino^propanQic acid 
Propylamine gave the title compoupd (5mg) 
5 HPLC-MS (Conditions B) Retention time 2.3min MH+ 491 

FXAMPLE 132 

(j;W3-r4-r3.S-Dichloro^-pvridvlcarboxamido^phenvn-242- 
henyvlaminQ-3.4-dioxQcvclobut-1 -envlamino^propanoic acid 
1 0 Benzylamine gave the title compound (4ma\ 

HPLC-MS (Conditions B) Retention time 2.43min MH+ 539 

EXAMPLE 13? 

(5?U3-r4-f3.S-Dichloro-4.pvridvicarboxamido^phenvn-2.f243- 
15 /riimethvianfiinQlpropvlamino^-3.4.dioxocvclohut-1.enviaminol 
nronanoic acid 

3-(Dimethylamino)propyiamine gave the title compound (5mg) 
HPLC-MS (Conditions B) Retention time 1.92min MH+ 534 

20 EXAMPLE 134 

f«?U3-r4-n.S-Dichloro-4-pvridvlcarboxamido)phenvn-2-r2-f3- 

isoproPOXVPropviaminoU3.4-diQxocvciobut-1-envlamino1propanoic 

acid 

3-lsopropoxy propylamine gave the title compound (5mg) 
25 HPLC-MS (Conditions B) Retention time 2.37min MH+ 549 

FXAiUIPLE 13S 

(SU3.r4-f3.5.Dichioro-4-pvridvicarboxamidotohenvn-2-r2./3- 
ethoxvpropvlamino\-3.4.diQxocvciobut-1-envlaminolproDanoic acid 

30 3-Ethoxypropylamine gave the title compound (5mg) 

HPLC-MS (Conditions B) Retention time 2.3min MH+ 535 

EXAMPLE 136 

fS\-3-r4-f3.5.Dichloro^-pvridvicarbQxamidotohenvn-2-r2-<243- 
35 indolvnethvlamino)-3.4-dioxocvclobut-1 -enviaminolDropanoic acid 

2-(3-indolyl)ethylamine gave the title compound (Imo) 
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HPLC-MS (Conditions B) Retention time 2. 15m in MH* 592 
FXAMPLE 137 

f5;\.3-M-f3.5-Dichloro-4-Dvridvlcarboxamidotehenvn-2-<2- 
5 rvrlnhiitvlamino.3.4^iQXQcvclobut-1 ^nvlamino^DroDanoic acid 
Cyclobutylamine gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.35min MH+ 503 

FXAMPLg 138 

10 rSU3-r4.f3.5-Dichloro-4-nvridvlcarbovamido^Dhcnvn-2-<2- 

ryrlnnropv»amino-3.4-dioxocvclobut-1 .envlamino^propanoic acid 

Cyclopropylamine gave the title compound (5mg) 
HPLC-MS (Conditions B) Retention time 2.26min MH* 489 

15 EXAMPLE 139 

rS)-3-r4-(3.5-Dichloro-4-pvridvlcarhoxamido^phenvn.2-r2-(4-(1.2.3- 
thiariia7oi.4.vMbcn2vlaminoU3.4-dioxocvciohiit-1-envlamino1 
propanoic acid 

4-(1.2.3-Thiadia2ol-4-yl)ben2ylamine gave the title compound (5mg) 
20 HPLC-MS (Conditions B) Retention time 2.46 MH+ 623 

EXAMPLE 140 

f<?U3.r4-f3.5-Dichloro.4.pvridvlca rboxamidotehenvn-2-r2-(3- 
nitrobenzvlaminoU3.4-diox ocvclobut-1 -envlaminolpropanoic acid 
25 3-Nitrobenzylamine hydrochloride gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.46min MH* 584 

EXAMPLE 141 

fS\-3-r4^3.5-Dichloro.4-pvridvic arbQxamido^nhenvn-2-r2-(4- 
30 /methvlsuifonvnbenzvtamino^-3.4-dioxocvclobut-1-envlamino1 
nronanoic acid 

4-(Methylsuifonyl)benzylamine hydrochloride gave the title compound 
(1mg) 

HPLC-MS (Conditions B) Retention time 2.31 min MH+ 617 

35 

EXAMPLE 142 
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f,«?l-3-r4-f3.5-Dichloro-4-pvridvlcarhoxamido\nhenvn-2-r2-(2- 
(hi.nyvlthio^cthvlamino)-3.ii-dioxocvclobut-1-envlaminolDroDanoic 

2-(Benzylthio)ethyiamine hydrochloride gave the title compound (7mg) 
5 HPLC-MS (Conditions B) Retention time 2.56min MH* 599 

FXAMPLE 143 

f5;i-3-r4-f3.S-Dichlo ro^.pvridvlcarbQxamido^nhehvn-2>r2-f2-(4» 
nifrnnhenvnethvlamlnoU3.4^iQxocvclobut-1-ftnviaminolDroDanoic 

10 acid 

2-(4-Nitrophenyl)ethylamine hydrochloride gave the title compound nma) 
HPLC-MS (Conditions B) Retention time 2.47min MH* 598 

PXAMPLE 144 

15 f-<S)-a-r4-f3.S-Dichloro-4.pvridvlcarboxamidotohenvl1-2-r2-f1- 
pip«»ridinvn-3.4-dioxocvelobut.1-envlaminolDroDanoic acid 

Piperidine gave the title compound (5mg). 

HPLC-MS (Conditions B) Retention time 2.36min MH+ 517 

20 FXAMPLE 145 

/jgVa-T4-f3S-Dichloro-4-pvridvic arhoxamidotohenvn-2-f2-morphoilno- 

a 4-HioxQcvciobut-1-enviamino^nropanoic acid 

Morpholine gave the title compound (7mg) 

HPLC-MS (Conditions B) Retention time 2.24min MH* 519 

25 

FXAMPLE 146 

fj;U3-r4-f3S-Dlchloro-4.pvridvlcarfanxamidotohenvn-2-<2- 
thiQmorohoilno-3.4-dioxocvcinhiit.1 -envlamlnotorooanoic acid 

Thiomorphollne gave the title compound (1mg) 
30 HPLC-MS (Conditions B) Retention time 2.36min MH* 535 

PXAMPLE 147 

fj;\-3-r4-f3.S-Dichlor o-4-pvridvicarboxamido)phenvn-2-f2- 
riiPthvlamino-3.4-dioxocvciobut-1-enviaminQtoropanQic add 

35 Diethylamine gave the title compound (4mg) 

HPLC-MS (Conditions B) Retention time 2.34min MH* 505 
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EXAMPLE 148 

fSU3-r4-f3.5.Dichloro-4-Dvridvlcarboxamidotohenvn-2-r2-f1. 
pvrrolidinv»-3.4-dioxocvclobut-1-cnvlamino1proDanoic acid 
5 Pyrrolidine gave the title compound (2mg) 

HPLC-MS (Conditions B) Retention time 2.29min MH+ 503 

EXAMPLE 149 

fSI-3-r4-r3.S-Dichloro^-pvridvicarboxamidotohenvn-2-r2-f4^thvl-1- 
10 piperazinvll.3.4-diQYocvclobut-1 -envlamino^nrepanoic acid 

1 -Ethylpiperazine gave the title compound (6mg) 
HPLC-MS (Conditions B) Retention time 1.96min MH* 546 

EXAMPLE 150 

15 fS\-3-r4-f3.S-Dichloro-4.ovridvicarboxamidotohenvn-2-r2-f4- 
fhvriroxvpropvlU1.piPBrayinvi\-3.4-dioxoevclobut-1- 
envlaminolDroDanoic acid 

1-Piperazinepropanol gave the title compound (6mg) 
HPLC-MS (Conditions B) Retention time 1.94min MH+ 576 

20 

FXAMPLE 1S1 

fS\.3-r4-r3.S-Dichloro-4-pvridvlcarboxamidotehenvn-2-r2-<(Sl-3- 
dimethvlamino-1-pvrroMdinvH-3.4-dioxocvclobut-1- 
enviaminolpropanoic acid 
25 (S)-3-(Dimethylamino)pyrrolidine gave the title compound (8mg) 
HPLC-MS (Conditions B) Retention time 1.94min MH* 546 

EXAMPLE 1S2 

fS^-3-r4-(3.S-Dichloro-4-Pvridvlcarboxamido\phenvn.2-r2-ffSW2- 
30 fmethoxvmethvn.1-pvrrolidinvll-3.4-dioxocvclobut-1- 
envlaminolpropanoic acid 

(S)-2-(Methoxymethyl)pyrrolidine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.37mln MH* 547 



35 



EXAMPLE m 
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f<;)-3-y4-f3.S.Dichloro-4-pvridvlcarboyamidotohenvn-2-r2-(1- 
pipera2invH-3.4-dioxocvclobut-1 -envlaminolDropanoic acid 
PIperazine gave the title compound (1mg) 
HPLC-MS (Conditions B) Retention time 1 .93min MH+ 518 



(S^-3.r4^3.S.DichlQro-4-pyridvlcarboxannidotohenvn-2-r2-ffRS^-3- 
diethvlamino-l .pviTolidinvl^-3 4^invocvclobut-1 - 
envlaminolpropanoic acid 

10 3-{Diethylamjno)pyrrolidine gave the title compound (6mg) 
HPLC-MS (Conditions B) Retention time 1.98min MH+ 574 



EXAMPLE 1SS 

fS>-3-r4-l3.S-Dfchloro-4.pvridvlcarhoyamidQtehenvl1-2-r2.f4-f4- 
15 nitrophenvl>-1-oipera2invn-3.4-diQxocvctob ii»-1-envlafnino1propanoic 

1 -(4-Nitrophenyl)pipera2ine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.54min MH+ 639 



20 EXAMPLE 156 

f5?U3.r4-f3.S-Dichloro-4-pvridvlcarhoxamidotohenvn-2-f2-butvlamino- 
3 4-dioxocvclobut-1 -envlaminotoropanoic acid 

Butylamine gave the title compound (3mg) 

HPLC-MS (Conditions B) Retention time 2.37min MH+ 505 

25 

EXAMPLE 1S7 

(5?U3.r4-f3.5-Dichloro-4.pvridvlcarboxamidotohenvn-2-(2- 
pentvlamino-3.4^ioxocvctobut-1 -envlaminotoropanoic acid 

Pentylamine gave the title compound (2mg) 
30 HPLC-MS (Conditions B) Retention time 2.44min MH+ 51 9 



EXAMPLE 1W 

(S^.3.r4-f3.5-Dichloro-4-pvridvlca rboxamido^nhenvn-2-r2-ffRS)-1- 
methvlproDvlamino>-3.4-dioxocvclobut-1-envlaminolProPanQlcacicl 
35 1 -Methylpropylamine gave the title compound (9m'g) 

HPLC-MS (Conditions B) Retention time 2.34min MH* 505 
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pyAMPLE 1S9 

(«;)-3-r4-f3.S-Dich»oro-4-Dvridvlcarboxamido^phenvn-2-<2- 
iRnhutvlamino^-3.4^ioxoevclobut-1 -en vlaminolpropanoic acid 
5 Isobutylamine gave the title compound (3mg) 

HPLC-MS (Conditions B) Retention time 2.35min MH+ 505 

FXAMPLE 160 

fSU3-r4-f3.5-Dichloro-4-pvridvlcarboxamido^phenvn-2-r2-fN-methvl-N- 
10 isooropvlamino^3.4-dioxocvclobut.1-cnvlamino1propanoic acid 
Methyiisopropylamine gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.31 min MH+ 505 

FXAMPLE 161 

15 fSU3.r443.S-Dichloro-4-pvridvlcarboxamido^phenvll-2.r24N-cthvi.M. 
methviaminoU3.4-dioxocvclobut-1-cnvlaminolpropancic acid 
A/-Ethylmethylamine gave the title compound (6mg) 
HPLC-MS (Conditions B) Retention time 2.26min MH* 491 

20 FXAMPLE 162 

fS^-3.f4-f3.S-Dichloro-4-pvridvicarboxamldo\phenvn-2-r2-IN-methvl-N- 
nrQPviamino^3.4-dioxocvciobut-1 -envlaminolpropanoic acid 
A^-Methylpropylamine gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.32min MH+ 505 

25 

EXAMPLE 163 

f<?^.3-r4-<3.S-Dichloro-4-pvridvlcarboxamldotohenvn-2-f2- 

cvciopropanemethviamino-3.4-dioxocvclobut-1-enviaininotoropanoic 

acid 

30 Cyclopropanemethylamine gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.32min MH+ 503 

EXAMPLE 164 

fS\.3-r4-f3.S-Dichioro-4-pvridvlcarboxamido)phenvn-2-r2- 
35 f propvnvlam ino)-3.4-dioxocvclobut-1 -enviaminolpropanoic acid 
2-Propynylamine gave the title compound (5mg) 
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HPLC-MS (Conditions B) Retention time 2.26min MH* 487 

pyAMPLg 165 

r<;i-a.M-r3.S-Dichloro^-pvridvlcarhhxamidotohenvn-2-f2- 

5 iRonftntvtamino-3.4-dioxocvclobut-1 -envlamino^proDanoic acid 
Isopentylamine gave the title compound (Img) 
HPLC-MS (Conditions B) Retention time 2.44min MH+ 519 

FXAMPLg 166 

10 f5?U3.r4^3.5-Dichloro-4-Dvridvlcarboxamidotehenvn-2-r2-<(RS>-2- 
mftthvlbutvlamino^3.4-dioxocvclobut-1-gnvlamino1propanoic acid 

2-Methylbutylamine gave the title compound {2mg) 
HPLC-MS (Conditions B) Retention time 2.42min MH+ 519 

15 FXAMPLE 167 

f5?U3-r4.f3.S-Dichloro-4-Pvridvlcarhoitanriidotehenvn-2-r2-fmSM.3- 
riimethvlbutvlaminoV3.4-dioxocvclobut.1-envlaminolDrODanoic acid 
1,3-Dimethylbutylamine gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.49min MH+ 533 

20 

FXAMPLE 168 

fS\-3-r4-(3.S-Dichloro-4-pvridvlcarbQxam}dotohenvn-2-r2-(N-methvl-N- 
butvlamino^3.4-dioxocvclobut-1 ^nvlaminolpropanoic acid 
A/-Methylbutylamine gave the title compound (3mg) 
25 HPLC-MS (Conditions B) Retention time 2.39min MH* 519 

gXAMPLE 169 

/SU3.r4-(3.S-Dichloro-4.pvridvicarhoxamidotohenvn-2-r2-fmSM. 
methvlbutvlamino^-3.4-dioxocvclobut-1 -envlaminolpropanoic acid 
30 1-Methylbutylamine gave the tjtle compound (3mg) 

HPLC-MS (Conditions B) Retention time 2.41 min MH* 519 

FYAMPLE 170 

(S^3.r4W3.5-Dichloro-4-Pvridvlc arhoxamidotphenvn.2-f2-aHvlamino- 
35 3.4-dioxocvclobut-1 -en vtaminp^nmnanoic acid 
Allylamine gave the title compound (3mg) 
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HPLC-MS (Conditions B) Retention time 2.27min MH+ 489 

gXAMPLE 171 

fj;^-3-M-f3.S-Dichloro.4.Dvridvlcarboxamidotohenvn-2-r2-f2- 

5 fmethvlthio^ethvlamino^-3.4-dioxocvclobut-1-envlamino1ProPanQiC 

2-(Methylthio)ethylamine gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time ZSOmin MH+ 523 

10 PXAMPLE 172 

/«;i.3.r4-f3.5-Dichloro-4-Pvridvlcarboxamido^phenvn-2-f2- 
f;arboxvethvlamino.3.4.dioxocvc1obut -1-envlamino^propanoic acid 
P-Aianine hydrochloride gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.19min MH* 521 

15 

FXAMPLE 173 

f<?\-3-r4-f3.5.Dichloro.4.pvridvlca rboxamido^phenvn-2-r2-(fSM- 
rarboxv-3-methvlbutvlamino^.3.4-dioxocvclobut-1- 
envlaminolpropanoic acid 
20 L-Leucine hydrochloride gave the title compound 0.5mg 
HPLC-MS (Conditions B) Retention time 2.35min MH* 563 

EXAMPLE 174 

f<?U3-r4-n.5-Dichtoro^-pvridvinarboxamidotohenvn-2-r2- 
25 frarhoxvmethvlaminQ\-3.4-dioxoc vclobut.1-ftnviamino1propanoic acid 
Glycine hydrochloride gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.19min MH+ 507 

EXAMPLE 175 

30 rS\.3.r4-f3.5-Dichloro-4.pvridvtcarbox am!dotehenvn-2-r2-ffSM- 
carboxv-2-methvipropvlamino\-3.4.dioxocvclobut-1- 
envlaminolpropanoic acid 

L-Vallne hydrochloride gave the fitle compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.28min MH+ 549 



EXAMPLE 176 
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r5?U3-f4-f3.5-Dichloro-4-Dvridvlcarboxamido>Dhenvn-2-r2-(fSM- 
rarhoifv-2.phenvlethvlaminQV3.A-dioxocvclobut-1. 
cnvlafninolpropanoic acid 
L-Phenylalanine gave the title compound (O.Smg) 
5 HPLC-MS (Conditions B) Retention time 2.38min MH+ 597 

FXAMPLE 177 

f<?\-3.r4-/3.S-Dichloro^-pvridvlcarboxamidotphenvn.2-f2-ethvlamino- 
3 4-diQxocvclobut-1-envlaminotoropanoic acid 
10 Ethylamine hydrochloride gave the title compound (Smg) 
HPLC-MS (Conditions B) Retention time 2.22min MH+ 477 

FXAMPLE 178 

f«?U3.r4-r3.5-Dichloro-4.pvridvlcarboxamldo^phenvn-2-r2- 
15 methvtamino-3.4-dioxocvclobut-1-cnvlamino1nropanoic acid 
Methylamine hydrochloride gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.17 MH+ 463 

EXAMPLE 179 

20 fS\-3-r4-f3.5-Dichioro-4.pvridvlcarbQxamidotohenvn-2-(2- 

dimethvlamino-3.4-dioxQevciobut-1 -cnviamlnotpropanoic acid 

Dimethylamine hydrochloride gave the title compound ^6ma^ 
HPLC-MS (Conditions B) Retention time 2.20min MH* 477 

25 EXAMPLE 180 

f<g\.3-r4-f3.S-Dichloro^-pvridylcarboxamtdQtohenvn.2-<2-aniiino-3.4- 
dioxocvcrobut-1-cnvlamino\propanoic acid 

Derivatised resin (2), (320mg) in DMF (10ml). was treated with 4-anilino-3- 
ethoxy-3-cycIobutene-1,2-dione (400mg, 1.86mmol) for 12h at 70° then 
30 filtered and washed with DMF and DCM. The resin was treated with 60% 
trifluoroacetic acid in DCM (1.5ml) for 3h with agitation then filtered. The 
filtrate was evaporated in vacuo to give the crude product which was 
purified by preparative HPLC to afford th e title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.46min MH+ 525 

35 

EXAMPLE 181 
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(j;\-3.f4-(3.5-Dichloro-4-Pvridv lKarboxamidQ^phenvn-2-f2-Dhenvl-3.4- 
riin»ncvclobut-1-envlamino^pronanoic acid 

By the same method as the compound of Example 1 80, 3-methoxy-4- 
phenyl-3-cyclobutene-1,2-dione was used to give the titte compound 
5 (13mg). 

HPLC-MS (Conditions B) Retention time 2.53min MH+ 510 

FXAMPLE 182 

(?g\.3.M43.S-Dichlor Q-4.pvridvlcarboxamidotohenvn-2-f2-methOXV-3.4- 

10 diQifocvclobut-1-envlamino\propanoic acid 

Derivatised resin (3), (120mg) was treated with 60% trifluoroacetic acid In 
DCM (1.5ml) for 3h with agitation then filtered. The filtrate was evaporated 
in vacuo to give the crude product which was purified by preparative HPLC 
to afford the title compound (2mg) 

1 5 HPLC-MS (Conditions B) Retention time 2.26min MH* 465 

FXAMPLE 183 

(<;u3.r4-f3.5-Dichlo rp-4-pvridv»carboxamido>nhenvn-2-f2-(1- 
decahvdroauinolvl\-3.4-dio xQcvclQbut-1-envlamino\propanoic acid 

20 Decahydroquinoline gave the title compound (1 mg). 

HPLC-MS (Conditions B) Retention time 2.53min MH"^ 571 

EXAMPLE 184 

f«;\-3-r4-f3.S-DichiQro-4-pvridv lrarhoxamido\phcnvn-2-r2-fN-benzvl-N- 
25 hutviamino).3.4-dioxoc vclobut-1 -envlaminolprppanoic acid 
N-Benzylbutylamine gave the title compound (5mg) 
HPLC-MS (Conditions B) Retention time 2.60min MH+ 595 

EXAMPLE 185 

30 fSW3-r4-f3.5-Dichipro-4-p vririvlcarbpxamido>Dhenvn-2-r2-fN-(2- 
cvanoethvl\-N-methviamino)-3.4-d ioxQcvciobut-1- 
envlaminolpropanoic acid 

N-Methyl-beta-alanine nitrile gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.22min MH+ 516 

35 

EXAMPLE 186 
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f.«;i-3-r4-f3S-Dichloro-4-pvridvlcarboxamidotohenvn-2-r2-(N-(2-f2- 
pvridvnethvn-N-methvlamino>-3.4-dioxocvclobut-1- 
«.nx/laminolDroDanoic acid 

2-(2-Methylaminoethyi)pyrjdine gave the title compound (6mg) 
5 HPLC-MS (Conditions B) Retention time 2.03min MH* 568 



FXAMPLE 187 

f5tU3.r4-(3.S-Dichloro-4-DvridvlcarbQxamidotohenvn-2.r2-l1.2.3.6- 
tetrahvdro-1-PvridvH-3.4-dioxecvciobn t-1-envlamino1propanoic acid 

1 0 1 ,2,3,6-Tetrahydropyridine gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.32min MH* 515 



FXAMPLE 188 

(<;\-3-r4-n.5-Dichloro-4-Dvridvicarboxam ido\phenvn.2-r2-fN-methvl- 
15 N-fphenvlethvl\amino\-3.4-dioxocvclQbut-1-envlaminolproDanoic acid 
N-Methylphenylethylamine gave the title compound (6mg) 
HPLC-MS (Conditions B) Retention time 2.45min MM* 567 

FXAMPLE 189 

20 fS\-3-r4-f3.5-Dichloro-4-pvridvlcarboxamido^phenvn-2-(2-/V./V- 
riihiitvlamino-3.4-dioxocvclobut-1-enviaminotoroDanoic acid 

Dibutylamine gave the title compound (5mg) 

HPLC-MS (Conditions B) Retention time 2.58min MM* 561 



25 FXAMPLE 190 

(5;W3.r4-f3.S-Dichloro^.pvrldvlcarboxamidotohenvn-2-r2-r3.3.3- 
trifluoropropvlaminoW3 .4.dioxocvclobiit.1-envlamino1propanoic acid 
3,3,3-Trifluoropropylamine gave the title compound (7mg) 
HPLC-MS (Conditions B) Retention time 2.35min MH+ 545 

30 

FXAMPLE 191 

fSU3-r4-r3.5-Dichioro-4-pvridyicarboxamldotohenvn-2-r2-(/V-ethvl-/V- 
/4.nvridvlmethvl)amino)-3.4-dioxoc vciobut-1-envlamlnolpropanoic 

acid 

35 4-(Ethylaminomethyl)pyridine gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.01 min MH+ 568 
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f.«;^-3-ril-f3.5-DichlQro-4-nvridvlci.rhoitamidQtohcnvn-2-r2-f3- 
fhiayQlidinvn.3.4-dioxoryrlnhtit.1-anvlaminolDroDanoic acid 

5 Thiazolidine gave the title compound (2mg) 

HPLC-MS (Conditions B) Retention time 2.29min MH* 521 

gXAMPLE 193 

/JgU3-r4-r3.S-DichlQro-d-ovridvlcarboxamidotohenvn-2-r2-(/V-allvl-Ay- 
10 methvlaminol-3.4-dioxocvclobut.1 -cnvlaminoloroDanoic acid 

A/-Methylallylamine gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.29min MH* 503 

EXAMPLE 194 

15 fSl-3-r4-f3.S-Dichtoro-4-DvridvlcarboxamiHQ^phcnvn-2-r2-fN-benzvl-A/- 
mftthvlannmol-3.4-dioxocvclnbut-1 -enviaminolproDanoic acid 

A/-Benzylmethylamine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.42min MH+ 553 

20 EXAMPLE 195 

f5>1.3-r4-r3.S-Dichloro.4-pvridvlcarboxamidotohenvn-2-(2-/V./V- 
iailviamino-3.4-d ioxocvciobiJt-1 -enviaminolproDanoic acid 

Diallylamine gave the title compound (5mg) 

HPLC-MS (Conditions B) Retention time 2.39min MH+ 529. 

25 

EXAMPLE 196 

fS\-3-r4-f1-isoauinQiylamino\phenvn-2-(2-/\y.A/-diethvlaminQ-3.4- 
dioxocvclobut-1 -enviaminolproDanoic acid 

To the derivatised resin (8). (lOOmg) was added ethanol (1.0ml) and a 1M 
30 solution of diethylamine in DCM (0.7ml). The solution was agitated for 18h 
at RT then filtered and washed thoroughly with DCM. The resin was 
treated with 95% trifluoroacetic acid in DCM (2.0ml) for 3h with agitation 
and then filtered. The filtrate was evaporated in vacuo to give the crude 
product which was purified by preparative HPLC to afford the Jiile 
35 compound {2mg). 

HPLC-MS (Conditions B) Retention time 2.0min MH* 459 
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The following compounds of Examples 197 to 237 were prepared in a 
similar manner to the compound of Example 196, each using the starting 
material shown. For examples where the amine was added as a salt, 1 
5 mol equivalent of DIPEA was also added. 

EXAIV1PI.E 197 

rS1.3-r4-M-lsoauinolvlamino^Dhenvn-2-/2-/3-methoxvpropvlaminQU 
3.4-dioxoc vclobut.1 -en vlamino toropanoic acid 
1 0 3-Methoxypropylam ine gave th e title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.0min MH*475 

EXAMPLE 198 

fSU3-r4-M-lsoauinolvlamino^phenvn-2-r2-M-piperidinvlW3.4- 
15 dioxQCVclobut-l-envlaminolpropanoic acid 
Piperidine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.1min MH +471 

FXAMPLE 199 

20 (S)-?-r4-(1-l?gqHinQly|gmin9)phgnYn-2-[2-{1-pipgrazinYl)-3.4- 

dioxocvciobut-l-envlaminolpropanoic acid 

Piperazine gave the title compound (2mg) 

HPLC-MS (Conditions B) Retention time 1.7min MH+472 

25 EXAMPLE 200 

fS^-3-r4-/1-isoauinolvlaminQ^phcnvn-2-f2-pentvlamino-3.4- 
dioxpcvciobut-l-envlaminotoropanoic acid 
Pentylamine gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.2min MH + 473 

30 

EXAMPLE 2P1 

fSt-3-r4-f1-lsoauinolvlamino>phenvl1-2-/2-propvlamino-3.4- 
dioxocvclobut-1-envlamino^propanoic acid 
Propylamine gave the title compound (Img) 
35 HPLC-MS (Conditions B) Retention time 2.0min MH+ 445 
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EXAMPLE 202 

fSU3-r4-M-lsoaumotviamino)Dhenvn-2-f2-f1-decahvdroQuinotinvll-3.4- 
dioxoevclobut.l-envlaminolDropanoicacid 
Decahydroquinoline gave the title compound (5mg) 
5 HPLC-MS (Conditions B) Retention time 2.2min MH+ 525 

EXAMPLE 203 

fSW3-r4-f1-lsoQuinolvlamino)Dhenvn-2^2.fN-ethvl-N44- 
pvr!dvlmethvnainino1-3.4-dioxocvclobut.1-envlamino-Vpronanoic acid 
1 0 4-(Ethylaminomethyl)pyridine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 1.8min MH* 522 

EXAMPLE 204 

^S>-3-r4-f1-lsoauinolvlamino^ohenvil-2-f2-tert-butvlamino-3.4- 
15 dioxocvclobut-1 -envlamino^propanoic acid 
Tert-Butylamine gave the title compound Mma^ 
HPLC-MS (Conditions B) Retention time 2.1min MH+ 459 

EXAMPLE 205 

20 fS>-3-r4-f1-lsoauinolvlamino>phenvlV2-f2-cvclobutvlamino-3.4- 
dioxocvclobut-1 -envlaminotoropanoic acid 
Cyclobutylamine gave the title compound (1 mg) 
HPLC-MS (Conditions B) Retention time 2.1min MH+ 457 

25 EXAMPLE 206 

fS^3-r4-ri-isoauinolvlamino^nhenvn-2-(2.thlomorphoiino.3.4- 
dioxocvclobut-1 -envlamino^propanoic acid 
Thiomorpholine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2. 1m in MH+ 489 

30 

EXAMPLE 2Q7 

fS^-3-r4-M-lsoauinolvlamino^phenvn-2-f2-allvlamino-3.4- 
diPXPCVClobut-i-enviaminolnropanpic acid 
Mlylamine gave the title compound (0.3mg) 
35 HPLC-MS (Conditions B) Retention time 2.0min MH+ 443 
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EXAMPLE 208 

fS\-3-f4-/1-lsoQuinolvlaminolDhenvn-2-f2-f/tf-benzvl-/tf-methvlaminoW 
3.4-dioxocvclobut-1 -en vlaminolpropanoic acid 
AZ-Benzylmethylamine gave the title compound (5mg) 
5 HPLC-MS (Conditions B) Retention time 2.2mln MH* 507 

EXAMPLE 209 

rS^-3-r4-r 1 -lsoauinolvlamino^Dhenvn-2-f 2-cvclohexvlamino.3.4. 
dioxocvciobut-l-envlaminotoropanoic acid 
10 Cyclohexylamine gave tfie title compound (3mg) 

HPLC-MS (Conditions B) Retention time 2.2min MH+ 485 

EXAMPLE 210 

rS\.3-r4-/1-lsonuinolvlamlno^phenvn-2-l2-benzvlaminQ-3.4- 
15 dinxocvciobut-1-envlamino1propanolc acid 
Benzylamine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.1min MH+ 493 

EXAMPLE 211 

20 fSl-3-r4-<1-isoauinoivlamino)phenvn-2-<2-T3-fdimethvlaminol 
propvnamino-3.4-dioxocvclobut-1 -envlamino^propanoic acid 
3-(Dimethylamino)propylamine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 1 .7min MH* 488 

25 EXAMPLE 212 

fSU3.r4-n-isoouinolvlamino^phenvlV2-f2-f2-pvridvtmethvl\amino-3.4- 
dioxocvciobut-1 -envlaminolpropanoic acid 

2- (Aminomethyl)pyridine gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 1 .9min MH* 494 

30 

EXAMPLE 21? 

rSU3-f4-M-lsoquino!viammo^phenvl1-2-f2-/3-pvridvimethvl\am}no.3.4- 
dioxocvciobut-1 -envlaminolpropanoic acid 

3- (Aminomethyl)pyridine gave the title compound (1 mg) 
35 HPLC-MS (Conditions B) Retention time 1 .8min MH* 494 
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FXAMPLE 214 

f«gU3-M-f1-lsoauinoivlamino\ohenvl1-2-r2-(A-Dvridvlmethvl^amino-3.4- 
dioyocvclobut.l-cnvlaminolDroDanoic acid 

4-(Aminomethyl)pyridine gave the title compound (5mg) 
5 HPLC-MS (Conditions B) Retention time 1 .8min MH* 494 

gXAMPLE 21S 

(.^U3-r4-f1.lsoauinQlvlaminotohenvn-2.p-f2-/bengvlthiotethvtaminoU 
3.4.dioicocvclobut-1-enviaminQ^proDanoic acid 

1 0 2-(Benzylthio)ethylamine hydrochloride gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.2min MH+ 553 

gXAMPLE 216 

fSU3-r4-M-isoau!nolvlamino^phenvn-2W2-dimethvlamino-3.4. 
15 dioxocvctobut-1 -enviamino^propanoic acid 

Dimethylamine gave the title compound (24mg) 
HPLC-MS (Conditions B) Retention time I.Smin MM* 431 

EXAMPLE 217 

20 (SU3-r4-f1-lsonuinolvlamino\phcnvn-2-/2-morohoilno-3.4- 
dioxocvciobut-1-enviamino^propanoic acid 

Morpholine gave the title compound (3mg) 

HPLC-MS (Conditions B) Retention time 2.0min MH+ 473 

25 EXAMPLE 218 

f<?\-3-r4-ri-isoaulnoivlamino)piienvn-2-f2-fNI-methvl-N-butvlaminol. 
3.4-dioxocvciobut-1 -gnviamino]propanoic acid 

N-Methylbutylamine gave the title compound (5mg) 
HPLC-MS (Conditions B) Retention time 2.2min MH* 473 

30 

EXAMPLE 219 

fSW3.f4-ri-lsonuinoiviamino^phenvn-2-f2-rfRS^2-methvlbutvlamino1- 
3.4-dioxocvelobut-1 -envlaminolpropanoic acid 

2-Methylbutylamtne gave the title compound (4mg) 
35 HPLC-MS (Conditions B) Retention time 2.2min MH+ 473 
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EXAMPLE 220 

fSW3-r4-ri-lsoauinolvlamino>Dhenvn-2-r2-butvlamino-3.4- 
diQxocvclobut-1 -envlamino^Dropanoic acid 
Butylamine gave the title compound (4mg) 
5 HPLC-MS (Conditions B) Retention time 2.2min MH+ 459 

EXAMPLE 221 

rS>.3-r4-f1-lsoQuinotvlam}no>phenvn.2^2.pRSM.3. 
dimethvlbutvlamino1-3.4-dioxocvclobut-1-envlamino^propanoic acid 
10 1 ,3-Dimethylbutylamine gave the title compound (5mg) 
HPLC-MS (Conditions B) Retention time 2.3min MH* 487 

EXAMPLE 222 

fS)-3-r4-ri-lsoauinolvlamino)phenvn-2-f2-f/tf-methvl-A/. 
15 isoDroPvlamino)-3.4-dioxocvclobut-1-envlamtnoTpropanoic acid 
IVIethylisopropylamine gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.1min MH+ 459 

EXAMPLE 223 

20 fS>-3-r4-M-lsoQuinolviamlno^phenvl1-2^2-r/PS\-1-methvlbutvlamino]- 
3.4-dioxocvclobut-1 -en viamino^propanoic acid 
1-Methylbutylamine gave the title compound (6mg) 
HPLC-MS (Conditions B) Retention time 2.2min MH+ 473 

25 EXAMPLE 224 

fS>-3-r4-f1-lsoauino!vlamino\phenvn.2-f2-isobutvlamino-3.4- 

dioxocvclobut-1-envlamino\propanoic acid 

Isobutylamine gave the title compound (4mg) 

HPLC-MS (Conditions B) Retention time 2.1min MH* 459 

30 

EXAMPLE 22? 

fS)-3-r4-f1-lsoauinoivlamino>phenvn-2-f2-dipropvlamino-3.4- 
dioxQCVClobut-1-enviaminp|propanoic acid 
Dipropylamine gave the title compound (4ma) 
35 HPLC-MS (Conditions B) Retention time 2.2m in MH+ 487 
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FXAMPLE 226 

K9U3.r4-f1-lsoauinolvlamino1phenvn-2-l^2-rfffS>-2-methvlDroDvlamino1- 
3.4-dioxocvclobut-1 -envlaminotoronanoic acid 
1-Methylpropylamine gave the title compound (4mg) 
5 HPLC-MS (Conditions B) Retention time 2.1min MH* 459 

gXAMPLE 227 

/<;U3.r4-M-lsoauinolv!aniino1phenvn-2-r2-rA/-ethvlWV.methvlaminoW 
3.4-dioxocvclobut-1 -envlaminolDroDanoic acid 
1 0 N-Ethylmethylamine gave the title compound (1 mg) 

HPLC-MS (Conditions B) Retention time 2.0min MH+ 445 

EXAMPLE 228 

f<SU3-r4.f2.3.4.TrimethoxvbenzQvtamino^nhenvn-2-f2-propv>amino-3.4- 
15 Hioxocvclobut-1 -envlaminotpropanoic acid 

To the derivatised resin (5), (120mg) was added DCM (5ml), DIPEA 

(0.1ml. O.Smmol) and 2,3,4-trimethoxybenzoyl chloride (138mg. 0.6mmol). 

The solution was agitated for 12h at RT then filtered and washed 

thoroughly with DCM. The resin was treated with 60% trifluoroacetic acid 
20 in DCM (1.5ml) for 3h with agitation and then filtered. The filtrate was - 

evaporated In vacuo to give the crude product which was purified by 

preparative HPLC to afford the title compound (0.5mg). 

HPLC-MS (Conditions B) Retention time 2.34min MM* 612 

25 The following compounds of Examples 229 to 241 were prepared in a 
similar manner to the compound of Example 228, each using the starting 
material shown. 



30 fS^-3.r4-(2.4-Dimethoxvbenzoviamino\phenvn-2-f2-Dropvlamino-3.4- 
dioxocvctobut-1-envlamino\propanoic acid 
2,4-Dimethoxyben2oylchloride gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.41 min MH* 482 



35 EXAMPLE 230 
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(■«?).3-r4-M-Bromoben70vlamino^phenvn-2-f2-proDvlamino-3.4. 
dioxoc vclobut-1 -en vlaminolDropanoic acid 
4-Bromobenzoylchloride gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.49min MH* 500 

5 

gXAMPLE 231 

rS\-3-r4-(2-ThienvlcarbonvlaminQ^phenvn.2-<2-prQOvlamino-3.4. 
dioxocvctobut-1-envlamino^propanoic acid 
Thiophene-2-carbonylchloride gave the title compound (O.Smg) 
1 0 HPLC-MS (Conditions B) Retention time 2.31 min MH+ 428 

EXAMPLE 232 

fS^3-r4-(trans-Cinnamovlamino^phenvn-2-f2-propvlamino-3.4- 
dioxocvclobut-1-envlamino^propanoic acid 
1 5 trans-Cinnamoylchloride gave the title compound (1 mg) 
HPLC-MS (Conditions B) Retention time 2.44min MH* 448 

EXAMPLE 233 

fS)-3-r4-fPhenvlacetvlaminotphenvn-2-f2-propviamino.3.4- 
20 dioxocvciobut-l-envlamino^proDanoic acid 

Phenacetylchloride gave the title compound (0.5mg) 
HPLC-MS (Conditions B) Retention time 2.34min MH+ 436 

EXAMPLE 234 

25 fS^-3-r4-f2.6-Dichloroben?ovlamino>phenvn-2-<2-propvlamino-3.4- 
dioxocvclobut-1-enviamino^DroDanoic acid 
2,6-Dichlorobenzoylchloride gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.39min MH+ 490 

30 EXAMPLE 235 

fSt.3-r4-f2.6-Dimethvlbenzoviamino^phenvn-2-(2-proovlamino-3.4- 
dioxocvclobut-1-enviamino^propanoic acid 
2,6-Dimethylbenzoylchloride gave the title compound (1 mg) 
HPLC-MS (Conditions B) Retention time 2.38min MH* 450 



35 
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fSW3-r4.fBen2Vloxvacetvlaminn^DhenvlV2-/2-DrQDvlamino.3A. 
dioitocvciobut-1-enviaminn)propano}c acid 
Benzyloxyacetylchloride gave the title compound (Img) 
HPLC-MS (Conditions B) Retention time 2.41 min MH+ 466 

5 

EXAMPLE 237 

fS)-3-r4-(4-CvanobenzQvlamino>Dhenvn-2W2-propvlamino-3 4. 
dioxocvclobut-1-envlaminn\propanoicacid 
4-Cyanobenzoylchloride gave the title compound (1mg) 
1 0 HPLC-MS (Conditions B) Retention time 2.33min MH+ 447 

EXAMPLE 23g 

fS)-3-r4-f6-Chtoro-3-Pvridvlcarboxamido>phenvn-2-f2-Dropvlamino- 
3.4-dioxocvctobut-1-envlamino^proDanoic acid 
15 6-Chloronicotinylchloride gave the title compound (1mg) 
HPLC-MS (Conditions B) Retention time 2.3min MH+ 457 

EXAMPLE 2?9 

fS>-3-r4-/2-Chioro-3-pvridvtcarboxamido^phenvn-2-f2-propviamino. 
20 3.4-diQXQcvclobut-1 -envlamino propanoic acid 

2-Chloronicotinylchloride gave the title compound (0.5mg) 
HPLC-MS (Conditions B) Retention time 2.18min MH+ 457 

EXAMPLE 240 

25 (S\.3-r4-f2-Fluoroben7oviamtno\phenvn-2-f2-propviaminQ.3.4- 
dioxocvciobut-1 -envlamino)propanplc acid 
2-Fluorobenzoylchloride gave the title compound (1 mg) 
HPLC-MS (Conditions B) Retention time 2.33min MH+ 440 

30 EXAMPLE 241 

(S>-3-r4-f3.4-Dimethoxvben7oviaminotphenvn.2-f2-propv!aminn-3.4- 
dioxocvclobut-1-envlaminntprppanpic acid 
3,4-Dimethoxybenzoylchloride gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.28m in MH+ 482 

35 

EXAMPLE 242 
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/.<;U3.r444.Methoxvphenoxvcarbonvlamino)phenvn-2-(2-prPPVlamino- 
3 4-dioxocvcipbut.1 -envlaminplpropanoic acid 

To the derivatised resin (5), (120mg) was added 1.4-dioxan (4.5ml), 
DIPEA (0.2ml. 1.2mmol). water (0.5ml) and 4-methoxyphenylchloroformate 
5 (0.2ml. O.Smmol). The solution was agitated for 12h at RT then filtered 
and washed thoroughly with DCM. The resin was treated with 60% 
trifluoroacetic acid in DCM (1.5ml) for 3h with agitation and then filtered. 
The filtrate was evaporated in vacuo to give the crude product which was 
purified by preparative HPLC to afford the title compound (2mg). 
10 HPLC-MS (Conditions B) Retention time 2.42min MH+ 468 

The following compounds of Examples 243 to 246 were prepared in a 
similar manner to the compound of Example 242, each using the starting 
material shown. 

15 

EXAMPLE 243 

(.<;u3-r4-f4-Methvlphenoxvcarbonvlaminotohenvn-2-f2-prQPViaminQ- 

3 4-dioxocvclobut-1-envlamino^propanoic acid 
p-Tolylchloroformate gave the title compound (0.5mg) 
20 HPLC-MS (Conditions B) Retention time 2.50min MH* 452 

FXAMPLE 244 

f<>>-3-r4-f4-Fiuorophenoxvcarb onviamino^phenvn-2-(2-ProPVlamino- 

3.4.diQxocvclobut-1.envlamino^propanoic acid 
25 4-Fluorophenylchloroformate gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.45min MH+ 456 



fSU3-r4-fPhenoxvca rbonvlamlnntohenvn-2-f2-propvlamino-3.4- 

30 riinxocvclobut.1 -envlamino>prppanoic acid 

Phenylchloroformate gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.42m in MH* 438 

EXAMPLE 246 

35 f.<?t-3-r4-/4-Nitroben?vloxvcarbonviamino^nhenvn-2-l2-proDvlamino- 
3.4-dioxocvclobut-1 -enylamino^propanoic acid 
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4-Nitrobenzylchloroformate gave the title compound (Img) 
HPLC-MS (Conditions B) Retention time 2.47min MH+ 497 

gyAMPLE 247 

5 fSU3-M>BenzovlDhenvn-242-Dropvlamlno-3.4>dioxocvclobuM- 

envlammo^propanoic acid 

To the derivatised resin (9). (200mg) was added ethanol (1.6ml). DCM 
(0.4ml) and propylamine (0.08ml. Immol). The solution was agitated for 
12h at RT then filtered and washed thoroughly with DCM. The resin was 
10 treated with 95% trifluoroacetic acid in DCM (2.0ml) for 3h with agitation 
and then filtered. The filtrate was evaporated in vacuo to give the crude 
product which was purified by preparative HPLC to afford the liUg 
compound (4mg). 

HPLC-MS (Conditions B) Retention time 2.4min MH+ 407. 

15 

The following compound of Example 248 was prepared in a similar manner 
to the compound of Example 247 using the starting material shovm. 

FXAMPLE 248 

20 fSU3-r4-Benzovlphenv»-2-<2>morpholino-3.4-dioxocvclobut-1- 
envlamino\propanoic acid 
Morpholine gave the title compound (Sma) 
HPLC-MS (Conditions B) Retention time 2.3min MH+ 435 

25 EXAMPLE 249 

(^U3-r4>(1-lsoouinolvlcarboxamido^phenvn-2-r2-Dropvlamino-3,4- 

cH9XPcyclpbMM'gnYlaming)pr9pangic acid 

A slurry of derivatised resin (5) (prepared from Wang resin (0.7mmol/g), 
100mg) in DCM (5ml) was treated with 1-isoquinoline carboxylic acid 

30 (56mg, 0.30mmol), DIEA (45^il, 0.25mmol) and [0-(7-a2abenzotriazol-1 - 
yl)-1,1,3,3-Tetramethyluronium-hexafluorophosphate] (HATU) (95mg, 
0.25mmol). The mixture was agitated for 16h at RT then filtered and 
washed thoroughly with DCM. DMF, MeOH. DMF then DCM. The resin 
was treated with 50% trifluoroacetic acid in DCM (5ml) for 3h with agitation 

35 and then filtered. The resin was washed with a further portion of DCM 
(5ml). The combined filtrate was evaporated in vacuo to give the crude 
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product which was purified by preparative HPLC to afford the title 
compound (7.3mg). 

HPLC-MS (Conditions B). Retention time 2.47min. MH+ 473 

5 The following compounds of Examples 250 to 281 were prepared in a 
similar manner to the compound of Example 249, each using the starting 
material shown. 

EXAMPLE 2$Q 

10 («;\-3-/4.r2.Ben7ofbtftjranvlcarboxam!do1phenv!\.2-/2.oroovlamino- 

3- 4-dioxocvclobut-1 -envlamino^propanoic acid 
2-Benzo(b)furancarboxylic acid gave the title compound (4.0mg) 
HPLC-MS (Conditions B). Retention time 2.45min. MH+ 462 

15 EXAMPLE 251 

L<;U3-r4-(4-Methoxv.2-niiinolvlcarboxamidotohenvn-2-f2-proPvlamino- 
3.4-dioxo cvclobut-1-envlamino>propanoic acid 

4- Methoxy-2-quinolinecarboxylic acid gave the title compound (5.3mg) 
HPLC-MS (Conditions B). Retention time 2.59min. MH+ 503 

20 

EXAMPLE 252 

fSU3-/4-r4-Oxo-4. 5. 6. 7.-tetrahvdrobenzofbtfuran-3-vlcarboxamido1 
phenvl^-2-f2-propvlamino-3.4-dioxocvclobut-1-envlamino^propanoic 

acid 

25 4-0x0-4, 5, 6, 7-tetrahydrobenzo(b)furan-3-carboxylic acid gave the litis 
C9mPPtin<;< (8.2mg) 

HPLC-MS (Conditions B). Retention time 2.37min, MH+ 480 
EXAMPLE 2$3 

30 fS\-3-r4-f2-M-PvrrQlvl)-S-pvridvlcarboxamido^phenvn-2-f2. 

propviamino-3.4-diQxocvcio but-1-envlamino\propanoic acid 
2-(1-Pyrrolyl)-5-pyridinecarboxylic acid gave the title compound (1.7mg) 
HPLC-MS (Conditions B). Retention time 2.46min, MH* 488 



35 EXAMPLE 2SA 
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f<?U3-r4-f3.lnda2olvlcarboxamido^nhftnvn-2.f2.DroDvlamino-3.4- 
riinitncvclobut-l.envl aminn)prnpanQic acid 

3- lndazolecarboxylic acid gave the title compound (S.Omg) 
HPLC-MS (Conditions B). Retention time 2.34min, MH+ 462 

5 

EXAMPLE 255 

(5;U3.r4-M-Fluoroben7ovlamino\nhcnvn-2-/2.DroDvlamino-3.4- 
riioYncvclobut-l-envi amino^nronanoic acid 

4- Fiuorobenzoic acid gave the title compound (3.7mg) 

10 HPLC-MS (Conditions B). Retention time 2.37min, MH+ 440 

EXAMPLE 256 

fSU3.r4-f4-Methoxvben?ovlamino\Dhenvn-2-f2-proPvlammQ-3.4- 
dioxocvclobut-1 -envlamino^pfopanoic acid 
1 5 4-Methoxybenzoic acid gave the title compound (0.3mg) 

HPLC-MS (Conditions B). Retention time 2.34min, MH+ 452 

EXAMPLE 257 

fS\.3-r4-f4-Acetamid obenzovlamino^phenvn-2-<2-prODVlamino-3.4- 
20 diQxocvclobut-1 -en viamino^nropanoic acid 

4-Acetamidobenzoic acid gave the title compound (3.7mg) 
HPLC-MS (Conditions B). Retention time 2.16min, MH+ 479 

EXAMPLE 258 

25 f5;)-3-r4-/4-Acetvlben20vlaminQ>phenvn.2-f2-propvlamino-3.4- 
dioxocvclobut-l-enyl aminn^nropanoic acid 
4-Acetylbenzoic acid gave the title compound (2.0mg) 
HPLC-MS (Conditions B). Retention time 2.28min. MH+ 461 

30 EXAMPLE 259 

fSU3-r4-f4-Nitroben?ovlamino^phenvn-2-f2-proPviaminO'3.4- 
dioxocvciobut-1-cnvi amino^propanoic acid 
4-Nitrobenzoic acid gave the title compound (4.3mg) 
HPLC-MS (Conditions B). Retention time 2.39min, MH+ 467 

35 

EXAMPLE 260 
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/5?)-a.f4-rA-fA-HvdroxvDhenvnben20vlaminQlnhenvlV2-f2- 
nrnnvlafninQ-3.4-dioxocvclo but-1-envlaminotoroDanoic acid 

4-Hydroxybiphenyl carboxylic acid gave the ^itle compound (O.Smg) 
HPLC-MS (Conditions B). Retention time 2.36min. MH* 514 

5 

FXAMPLE 261 

fSU3.r4-l4-Cvanobcngoviamino\phenvl1.2-f2.DroDv1ammo.3.4- 
dioitocvclobut-1-envl amino^propanoic acid 

4-Cyanoben2oic acid gave the title compound (6.5mg) 
10 HPLC-MS (Conditions B). Retention time 2.32min. MH+ 447 

EXAMPLE 262 

r5;U3-r4-f4-TrifluoromcthvibenzQvlamino>phenvn-2-t2-propvlamino- 
3.4-dioxocvclobut-1 vlaminoteropanoic acid 

1 5 4-Trifiuoromethylbenzoic acid gave the title compound (5.4mg) 
HPLC-MS (Conditions B). Retention time 2.55min, MH+ 560 

EXAimPLE 263 

fSU3.r4-fAy-Oxo-4-pvridvlcarboxamido^phenvn-2-f2-propviamino-3.4- 
20 dioxpcvclobut-1-envi amtno^propanoic acid 

4-Pyridyl-/\/-oxide carboxylic acid gave the title compound (4.7mg) 
HPLC-MS (Conditions B). Retention time 1.97min, MH+ 439 

EXAMPLE 264 

25 (SU3-r4-f2. 6.Dichloro-3-pvridvlcarboxam}dotohenvn-2-(2- 
propvlamino-3.4-dioxocvclobut-1 -envlamtnotoropanoic acid 

2, 6, Dichloronlcotinic acid gave the title compound (4.7mg) 
HPLC-MS (Conditions B). Retention time 2.31 min. MH* 493 

30 EXAMPLE 265 

fSW3-r4-f2-fMethoxvcarbonvnbenzovlamino^phenvn-2-f2- 
propvlamino.3.4-dioxo cvciobut-1-envl amino^propanoic acid 

2-Methoxycarbonylbenzoic acid gave the title compound (3.4mg) 
HPLC-MS (Conditions B). Retention time 2.28min. MH+ 480 

35 

EXAMPLE 266 
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fSV3-r4>r5-Methvl.2-<trifluommethvn.3.furanvicarboxamidolDhenvll.2. 
f2-DroDVlamino.3.4-dioxorvclobut.1-envlamrno>DroDanoic acid 
5-Methyl-2-{trifluoromethyl)-3-furancarboxylic acid gave the title compound 
(5.6mg) 

5 HPLC-MS (Conditions B). Retention time 2.48min, MH+ 494 
EXAMPLE 2g7 

(S)-3-r4-r2-Acetvl-3-thienvlcarboxamidotohenvn-2-r2-nroovlamino.3 4. 
dioxocvclobut-1 -envlaminolnroDanoic acid 
1 0 2-Acetyt-3-thiophenecarboxylic acid gave the title compound (5.2mg) 
HPLC-MS (Conditions B). Retention time 2.28min, MH+ 470 

EXAMPLE 268 

fSU3-r4-rf/?l-2-Oxothiazolidin.4- vlcarboxamido1phenvll-2-f2- 
15 Dropvlamino-3.4-dioxo cvclohiit-l-envlamino^propanoic acid 

(/=?)-2-Oxothia2olidine-4-carboxylic acid gave the title compound (5.4mg) 
HPLC-MS (Conditions B). Retention time 2.07min. MH+ 447 

EXAMPLE 269 

20 fS)-3-r4-f4-Nitro-3-Pvrazolvlcarboxamido\Dhenvn-2-f2-DroDvlamino- 
3.4-dioxocvclobut-1-envlaminotorQpanoic acid 

4- Nitro-3-pyrazolecarboxylic acid gave the title compound (3.0mg) 
HPLC-MS (Conditions B). Retention time 2.14min. MH+ 457 

25 EXAMPLE 270 

fS)-3-r4-f5-Chloro-2-thienvicarfaoxamidotohenvn.2-f2.propvlamino. 
3.4-dioxocvciobut-1 -envlaminotoropanoic acid 

5- Chloro-2-thiophenecarboxylic acid gave the title compound (5.3mg) 
HPLC-MS (Conditions B). Retention time 2.48m in, MH+ 462 

30 

EXAMPLE 271 

fS)-3-r4-f1-Methvl-5-nitrQ-4-pvrazolvlcarboxamidotohenvn-2-f2. 
prcpvlamino-3.4-dioxocyr.lnbut-1-enviamino^propanoic acid 
1-Methyl-5-nitro-4-pyra20lecarboxylic acid gave the title compound 
35 (6.1mg) 

HPLC-MS (Conditions B). Retention time 2.23min. MH+ 471 
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PXAMPLE 272 

fj;\-3-r4-f2-Furovlamino^Dhenvl1-2-f2-DroDvlaniino.3.4-dioxocvclobut- 

1- flnvlamino> propanoic acid 

5 2-Furolc add gave th e title compound (3.7mg) 

HPLC-MS (Conditions B). Retention time 2.23min, MH+ 412 

FXAMPLE 273 

f.«:U3-M-f2. 4-Dimethvl-S-thia2oivlcarbo»amido^phenvn.2-f2- 
10 pronvlamino-3.4-dioxo cvclobut-l^nvlamino^propanoic acid 

2. 4-Dimethyl-5-thiazolecarboxyiic acid gave the title compound M.2mQ> 
HPLC-MS (Conditions B). Retention time 2.18min. MH+ 457 

EXAMPLE 274 

15 fSI.3-r4.f1. 2. 3-thiadiazol.4.vicarboxamido>phenvn-2-(2-propvlamino- 
3.4-dioxo cvclobut-1-enviamino^propanolc acid 
1 , 2, 3, Thiadiazole-5-carboxylic acid gave the title compound (4.9mg) 
HPLC-MS (Conditions B). Retention time 2.20min. MH+ 430 

20 EXAMPLE 275 

f<;t-3-r4-f2-Thienvlcarboxam ido\phenvn-2-(2-propvlamino-3.4. 
riinxocvclobut-1-enviamino^propanoic acid 

2- Thiophenecarboxylic acid gave the title compound (5.0mg) 
HPLC-MS (Conditions B). Retention time 2.31 min. MH+ 428 

25 

EXAMPLE 276 

f5gU3.r442-Pvrazinvlcarboxamido^phenvn-2-f2-propvlainino-3.4- 
dioxocvclobut-l-envi aminoteropanoic acid 
2-Pyrazinecarboxylic acid gave the title compound (4.2mg) 
30 HPLC-MS (Conditions B). Retention time 2.16min, MH+ 424 

EXAMPLE 277 

fS\-3-f4-K2.Fun/ltoxalvlaminolphenvll.2-f2-prOPVlaminQ-3.4- 
dioxocvclobut-1-enviamino)propanoic acid 

35 a-Oxo-2-furanacetic acid gave the title compound -^4.8mQ> 
HPLC-MS (Conditions B). Retention time 2.3min, MH* 440. 
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gXAMPLE 278 

r.<;U3-ril.f3-Methvl.2.thienvlcarbo«amidotehenvn-2-f2-DroDvlamino- 
3.4-dioxocvclo but-1.en viamlno^nronanoic acid 
5 3-MethyI-2-thiophenecarboxylic acid gave the title compound (2.0mg) 
HPLC-MS (Conditions B). Retention time 2.37min. MH+ 442 

gXAMPLE 279 

f SUa-M-M-Methvl-j 2. 3-thiadia20l-S-vlcarboxannidotohenvn-2.f 2- 
10 nropvlamino-3.4-dio xocvclobut -1 -envlaminetoropaneic acid 

4-Methyl-1, 2, 3-thiazole-5-carboxylic acid gave the title compound (4.0mg) 
HPLC-MS (Conditions B). Retention time 2.24min, MH+ 444 

FXAMPLE 280 

15 fSU3-r4-f5-Phenvl-4-oxazolvlcarboxamidQ^phenvn-2-f2-Dropvlamino. 
3 4-riioxocvclo but-1-envlamino)propanoie acid 

6-Phenyl-4-oxazolecarboxylic acid gave the title compound (5.9mg) 
HPLC-MS (Conditions B). Retention time 2.51 min, MH+ 489 

20 EXAMPLE 281 

f<SV3-r4.f3-Methvt-S-triffluoromethvl-4-isoxagolvicarboxamidotohenvlV 

2- f2-proDvl amino-3.4-dioxocvclobut -1-envlaminQtoropanoic acid 

3- Methyl-5-trlfluoromethyl-4-lsoxazolecarboxylic acid gave the liile 
compound (5.8mg) 

25 HPLC-MS (Conditions B). Retention time 2.43min, MH* 495. 

The following compounds of Examples 282 to 323 were prepared in a 
similar manner to the compound of Example 105, using derivatised resjn 
{4} and the starting material shown. For examples where the amine was 
30 added as a salt 1 mol equivalent of DIPEA was also added. 

EXAMPLE 282 

<ff«;U3-f4-/3.S-Dichloro-4-pvridvlcarboxainidolphenvn-3-r2-f2- 
morpholinoethvlamino^-3.4-dloxocvciohiit-1^nviamino1propanoic 
35 acid 

A/-(2-Aminoethyl)morpholine gave the title compound (2mg) 
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HPLC-MS (Conditions B) Retention time 1.98min MH* 562 
gXAMPLE 283 

fffSI-3-r4-f3.5-Diehloro-4-Dvridvlcarboxamido\Dhenvl1-3-r2-f2- 
5 DiperidinoethvlaminoV3.4-dioxocvclobut-1-cnvlamino1oronannic acid 

1-{2-Aminoethyl)piperidine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2.02min MH+ 560 

EXAMPLE 284 

10 f/?S^-3.r4-f3.5-Dichloro-4-pvridvlcarbQxamidotohenvn-3-r2-f3-f2- 
oxopvrrolidin-1-v»propvlaminoU3.4. dioxocvclobut-1-envlamino1 
propanoic acid 

1- (3-Aminopropyl)-2-pyrrolidinone gave the title compound (1mg> 
HPLC-IVIS (Conditions B) Retention time 2.14min MH+ 574 

15 

EXAMPLE 285 

fPSU3-r4.n.5-Dichloro.4-nvridvlcarbGxamido^phenvn-3-r2-(3-f1- 
imida2olvHpropvlaminoU3.4-dioxocvciobut-1.envlamino1propanoic 

acid 

20 N-(3-Aminopropyl)imida2ole gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 1 .98min MM* 557 

EXAMPLE 2gg 

f/?S>-3-r4-f3.5-Dichloro-4-pvridvlcarboxamido^phenvn-3-r2-f1.ben3!vl- 
25 4-piperidinvlamino)-3.4-dioxocvclobut-1-envlamino1propanoic acid 
4-Amino-1-benzylpiperidine gave the title compound (6mg) 
HPLC-MS (Conditions B) Retention time 2.13min MH+ 622 

EXAMPLE 297 

30 f/?St-3-r4-l3.5-Dichloro-4-pvridvlcarboxamido^phenvn-3-r2-f2. 

pvridvtmethviaminoU3.4-dioxocvclobut.1-envlaminolpropanoic acid 

2- (Aminomethyl)pyridine gave the title compound (6mg) 
HPLC-MS (Conditions B) Retention time 2.17min MH* 540 



35 



EXAMPLE 288 
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fP<?U3-r4.f3.5.Dichloro-4-Dvridvlcarboyamido^Dhenvn-3-r2-f3- 
nvridvlmethvlaminoU3.4-dioxocvclobut-l-ftnvlaminolDropanoic acid 

3-(Aminomethyl)pyridine gave the title compound (3mg) 
HPLC-MS (Conditions B) Retention time 2.07min MH* 540 

5 

FXAMPLE 289 

fffjgU3-r4-/3.S-Dichloro-4-pvridvlcarbQxamidn\nhenvn^-r2-f3.3- 
dimethvlbutvlamino\-3.4-dioxocvciobut-1.pnviamino1propaneic acid 
3,3-Dimethylbutylamine gave the title compound (3mg) 
10 HPLC-MS (Conditions B) Retention time 2.45mln MH+ 533 

FXAMPLE 290 

(P.<?U3-r4^3.5-Dichloro-4.pvridvlcarboxamido^phenvn-3-r2-f3.4- 
dichioroben2vlamino>-3.4-dioxocvclohiit-1-enviafnino1propanoic acid 
1 5 3,4-Dichlorobenzylamlne gave the title compound (4mg) 
HPLC-MS (Conditions B) Retention time 2.51 min MH+ 607 

FXAMPLE 291 

fP<5U3-r443.S-Dichloro-4-pvridvlcarboxamido^phenvn-3-r2-f2-(1- 
20 pipera2invnethviami no^-3.4-diox ocvcipbut-1-gnviamino1prQpanoic 
acid 

N-(2-Aminoethyl)piperazine gave the title compound (1 mg) 
HPLC-MS (Conditions 8) Retention time 1.97min MH+ 561 

25 gXAIWPLE 292 

(ffS\-3.r4.f3.S-Dicliioro.4-pvridvlcarboxamido^phenvn-3-f2- 
isopropvlamino-3.4-dioxocvciobut-1 -envlaminotoropanpic acid 

Isopropylamine gave the title compound f1 mg) 
HPLC-MS (Conditions B) Retention time 2.25min MH* 491 

30 

FXAMPLE 293 

fPSW3-r4-f3.S.Dichioro^-pvridvlcarboxamido>phenvn-3-f2- 
prppviamino-3.4-dioxocvclobtrt.1-enviaminp^propanoic acid 

Propylamine gave the title compound (2m g) 
35 HPLC-MS (Conditions B) Retention time 2.25min MH* 491 



wo 00/73260 PCT/GB0OAI2Q2O 



124 

pyAMPLE 294 

fP<;\.3-r4-f3.S.DichlQro^.nvridvlcarboxamido)phenvn-3-f2-fCf<- 
hiitvlannino-3.4-dioxocvclQbut-1 -envlaminQlpropanoic acid 
Tert-Butylamine gave the title compound (O.Smg) 
5 HPLC-MS (Conditions B) Retention time 2.33min MH* 505 

gXAMPLE 295 

/P«?\-3-r4-r3.5-Dichloro-4-nvridvlcarboxamidotehenvn-3.f2. 
bengvlamino.3.4-dioxocvclobut-1-envlaminotoropanoic acid 
1 0 Benzylamine gave the title compound (1mg) 

HPLC-MS (Conditions B) Retention time 2.37min MH* 539 

EXAMPLE 296 

fP<;U3-r4-f3.5.Dichloro.4.pvridvlcarboxamido^phenvn-3-r2-f3- 
15 (dimethvlamino\propvlaminoU3.4-dioxocvclobut-1-envlamino1 
propanoic acid 

3-(Dimethylamino)propylamine gave the title compound (0.5mQ) 
HPLC-MS (Conditions B) Retention time 1.89mjn MH* 534 

20 EXAMPLE 297 

(PSV-3-r4.f3.S.Dichioro-4-pvridvlr:arboxamido^phenvn-3-r2-f3- 

isoprQPOxvpropvlamino)-3.4-dioxocvclQbut.1-enviamino1propanoic 

acid 

3-lsopropoxypropylamine gave the title compound (Imo) 
25 HPLC-MS (Conditions B) Retention time 2.3min MH+ 549 

EXAMPLE 298 

fPS\-3-r4-r3.S-Dichloro-4-pvridvicarboxamido^phenvn-3-r2-f3. 
ethoxvpropvlaminoU3 4-dioxocvciobut-1-envlamino1propanoic acid 

30 3-Ethoxypropylamine gave the title compound (2mg) 

HPLC-MS (Conditions B) Retention time 2.23min MH+ 535 

EXAMPLE 299 

rPSU3-r4-f3.S-Dichloro-4-pvridvlcarboxamido\phenvn-3-r2-f2- 

35 methoxvethvlamino^-3.4-dioxocvclobut-1-envlaminolpropanoic acid 
2-Methoxyethylamine gave the title compound (O.Smg) 
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HPLC-MS (Conditions B) Retention time 2.16min MH+ 507 
gXAMPLE 300 

fRS^-3-r4-f3.5-Dichloro-4-Dvridvlcarboxamido^Dhenvn-3-r2-f3- 
5 methoxvproDvlaminoU3.4-dioxocvclobut-1-envlamino1proDanoic acid 

3- Methoxypropylamine gave the title compound (0.5ma) 
HPLC-MS (Conditions B) Retention time 2.18min MH+ 521 

EXAMPLE 301 

10 /l?S)-3-r4-f3.5-Dichloro-4-Pvridvlcarboxamido)Dhenvn-3-f2- 

cvciobutvlamino-3.4-dioxQnvclobut.1-envlamino^propanoic acid 
Cyclobuty lamina gave the title comoound (2mg) 
HPLC-MS (Conditions B) Retention time 2.28min MH* 503 

15 EXAIWPLE 302 

fPS^3-r4-f3.5-Dichloro-4-pvridvicarboxamido^phenvn-3-f2- 
cvclopropvlamino-3.4.dioxocvclobut-1 -envlaminp\propanoic acid 
Cyclopropylamine gave the title compound (2mg) 
HPLC-MS (Conditions B) Retention time 2. 19m in MH+ 489 

20 

EXAMPLE 303 

f/?S>.3-r4-f3.5-Dichioro-4-pvridvlcarbcxamido^phenvn-3-f2-(2- 

(benzvfthio\ethvlaminoU3.4-dioxocvclobut-1-envlaminolpropanolc 

acid 

25 2-(Benzylthio)ethyiamine hydrochloride gave the title compound (0.5mg) 
HPLC-MS (Conditions B) Retention time 2.46min MH* 599 

EXAMPLE 304 

fffS>-3-r4-r3.5-Dichioro-4-pvridvtcarboxamido>phenvn-3-r2-f4-M.2.3- 
30 th!adiazoi.4-vl\ben2viaminoU3.4-dioxocvclobut-1-enviamino1 
propanoic acid 

4- (1,2,3-Thiadjazol-4-yl)benzylamine gave the title compound f2mQ) 
HPLC-MS (Conditions B) Retention time 2.38min MH+ 623 



35 



EXAMPLE 305 
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fff<?U3-r4-f3.S-Dichloro-4.pvridvlcarboxamido^phenvn-3-/2- 
cvclohexvlamino-3.4-dioxocvclobut.1 -envlamino^proDanoic acid 
Cyclohexylamine gave the title compound (0.5mg) 
HPLC-MS (Conditions B) Retention time 2.39min MH* 531 

5 

EXAMPLE 306 

f/?S>-3-r4-(3.5-Dichloro-4-pvridvlcarboxamidotphenvn-3-[2-piperidinyl- 
3.4-dioxocvclobut-1-envlamino1propanoic acid 
Piperidine gave th e title compound (2mg) 
1 0 HPLC-MS (Conditions A) Retention time 2.32min MH+ 51 7 

EXAMPLE 307 

f/?S^3-r4-f3.5-Dichloro.4.Dvrldvlcarboxamido^phenvn-3-f2- 
thiomorpholino-3.4<iioxQcvclobut-1-envlamino^propanoic acid 
1 5 Thiomorpholine gave the title compound (1 mg) 

HPLC-MS (Conditions A) Retention time 2.32min MM* 535 

EXAMPLE 308 

fPSU3-r4-f3.5.Dichloro-4-pvridvicarboxamidotphenvn-3.r2-f4.methvi- 
20 1 -pinerazinvn-3.4-diQxocvclQbut-1 -envlaminolpropanoic acid 
1-Methylpiperazine gave the title compound (3mg) 
HPLC-MS (Conditions A) Retention time 1.93min MH* 532 

EXAMPLE 309 

25 (PSU3-r4-f3.5-Dich1oro.4-pvridvlcarboxamido^phenvn-3-r2- 
dlethvlamino-3.4-dloxocvciobut-1 -envlaminolpropanoic acid 
Diethylamine gave th e title compound (2mg) 
HPLC-MS (Conditions A) Retention time 2.29min MH+ 505 

30 EXAMPLE 310 

f/?S>-3-r4-f3.5-Dichloro-4-pvridvicarboxamidolphenvn-3-r2-f1- 
pvrrolidinvn-3.4-dioxocvciobut-1 -envlaminolpropanoic acid 
Pyrrolidine gave the title compound (1 mg) 
HPLC-MS (Conditions A) Retention time 2.24min MH* 503 

35 

EXAMPLE 311 
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/P«;U3-r4-f3.5-Dichloro-4.Dvridvlcarboxamido)Dhenvn-3-r2-f4-ethvl-1- 
nipera?invl\-3.4-dioxocvciobut-1-envlaminolDroDanoic acid 

1-Ethylpiperazine gave thelil!e,SQnijasyDd (1nr»g) 
HPLC-MS (Conditions A) Retention time 1.94min MH* 546 

5 

FYAMPLE 312 

fff<?U3-r4-f3.S-Dichloro-4.pvridvlcarfaoxamido^Dhenvn-3-r2-f4- 
fhvdroxvDropvIM .Dipera2invn-3.4-dioxocvclobut-1 - 
Bnvlaminolpropanoic acid 

10 1 -Piperazinepropanol gave the title compound (3mg) 

HPLC-MS (Conditions A) Retention time 1 .93min MH+ 576 

gXAMPLE 313 

(RSU3-f4-f3.5-Dichloro-4-pvridvlcarboxamido^phenvn-3-r2-M- 
15 pipftra?inviU3.4-dioxocvc1obut-1 -gnvlanriinolpropanoic acid 
Piperazine gave the title compound (4mg) 
HPLC-MS (Conditions A) Retention time 1.92min MH+ 518 

EXAMPLE 314 

20 fff<?^-3-r4-f3.5-DichlorQ-4-pvridvlcarbnxamldp^phenvn-3-r2-f(S^-3- 
dimethvlamino-1 -pvrrolidinvh-3.4-dioxocvclobut-1 - 
ftnvlaminolpropanoic acid 

(S)-3-(Dimethylamino)pyrrolidine gave the t itle compound (3mg) 
HPLC-MS (Conditions A) Retention time 1.92min MH* 546 

25 

EXAMPLE 31S 

IPS\.3-f4-f3.5-Dichloro-4-pvridvlrarhnifamido^phenvn-3-r2-»#?S1-3- 
diethviamino-1 -pvrroiidinvl^-3.4.dloxocvciobut-1 - 

envlaminolpropanoic acid 
30 3-(Diethylamino)pyrrolidine gave the title compound (3mg) 
HPLC-MS (Conditions A) Retention time 1.95min MH+ 574 

EXAMPLE 316 

(PSW3-r4-(3.S-Dichloro-4.pvridyicarbpxanfiido^phenvn-3-<2- 
35 butvlamino-3.4.dioxocvclobut.1 .enylamino^propanoic acid 
Butylamine gave the title compound ro.lma) 
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HPLC-MS (Conditions A) Retention time 2.33min MH* 505 
gXAMPLE 317 

fP<;i.3-r4-f3.S.Dichioro^-DvridvtcarboxamidolDhenvn-3-f2- 
5 nentvlamino-3.4-dioxocvclobut-1 -cnvlaminotoropanoic acid 
Pentylamine gave the title compound (Img) 
HPLC-MS (Conditions A) Retention time 2.40min MH+ 519 

FX AMPLE 31 98/ /?SU3.r4^3.S.Dichloro-4- 
10 Pvridvlcarboxamido1phenvn-3-r2-/lgSU2-butvlaniino)-3.4- 
dioxocvclobut-1-envlaminolpropanoic acid 

1-Methylpropylamine gave the title comoound (2mg) 
HPLC-MS (Conditions A) Retention time 2.31 min MH* 505 

15 EXAMPLE 319 

fffg>-?-r4-f3.?-Pi9hl9r9-4-pYridYlgart?Pxami<<9)ph9nYn-?-(2- 

isobutviamino-3.4-dioxocvclobut-1 -envlamino^propanoic acid 

Isobutylamine gave the title compound (2mg) 

HPLC-MS (Conditions A) Retention time 2.31 min MH* 505 

20 

EXAMPLE 320 

/gSI-3-r4-(3.S-Dichloro-4.pvridvicarboxamido^phenvn-3-r2-fN-methvl- 
N-isopropvlamino)-3.4.dioxocvclobut-1 -envlaminolpropanoic acid 

Methylisopropylamine gave the title compound (2mg) 
25 . HPLC-MS (Conditions A) Retention time 2.3min MH+ 505 

EXAMPLE 321 

/PSU3-r4-r3.S.Dichloro-4-pvridvlcarboxamido^phenvn-3-r2-fN^thvi-N- 
methviamino^-3.4-dioxocvclobut.1-envlaminolpropanoic acid 
30 N-Ethylmethylamine gave the title compound (0.2mg) 

HPLC-MS (Conditions A) Retention time 2.24min MH+ 491 

EXAMPLE 322 

rPSU3-r4-/3S-Dichioro-4-pvridvicarboxaniidp^phenvn-3-r2-fN-methvl- 
35 N.butvlaminoU3.4-diQxocvclobut-1-envlamino1oropanoic acid 
N-Methylbutyiamine gave the title compound (0.3mg) 
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HPLC-MS (Conditions A) Retention time 2.38min MH+ 519 

(ffg)-3W3.g-Pighl9r9^-PYridYlgarl?Pxamid9)phgnYn-3-B 

5 (Dvridvlmethvnamino%3.4>dioxQcvclobut-1-envlammolDroDanoic acid 
4-{Ethylaminomethyl)pyridine gave the title compound (Img) 
HPLC-MS (Conditions A) Retention time 2.01 min MH+ 568 

EXAMPLE 324 

10 3-r4-(3.S-Dichloro-4-Dvridvlcarboxamido^Dhenvn-2-f2>isoDroDvlamino> 
3. 4-dtoxocYclobut>1>enY>ammP)pr9P-?^-?nPic apjcj 
Derivatised resin 6 (1.0g) was treated with the Intermediate 44 (0.4g, 
S.Ommol) and a catalytic amount of dirhodiumtetraacetate in toluene 
(10ml) at 120° for 2.5h. The resin was then filtered and washed with DMF 

15 and DCM to give resin bound a -(2-methoxy-3,4-dioxocyclo-but-1 - 
enylamino)diethylphosphonoacetate. This resin was then treated with 4- 
(3,5-dichloro-4-pyridylcarboxamido)ben2aldehyde (0.53g. I.Smmol) and 
diazabicycloundec-7-ene (DBU) (O.lg, 1.2mmol) in DCM (5.0ml). The 
mixture was agitated at ambient temperature for 72h then filtered and the 

20 resin washed thoroughly with DCM. A 90mg portion of this resin was 
treated with 2-propylamine (0.045mL, 0.6mmol), in DCM (0.2mL) and 
MeOH (O.SmL). The mixture was agitated at ambient temperature for 16h 
then filtered and washed thoroughly with DCM. MeOH. DMF, MeOH and 
DCM. The resin was treated with 50% trifluoroacetic acid in DCM (2ml) for 

25 3h with agitation and then filtered. The resin was washed with a further 
portion of DCM (2ml) and the combined filtrate was evaporated in vacuo to 
give the crude product which was purified by preparative HPLC to afford 
the titlg pompQunpl (0,9mg). 

30 HPLC-MS (Conditions B). Retention time 2.29min. MH+ 489 

The following compound of Example 325 was prepared in an identical 
manner to the compound of Example 324, using the starting material 
shown. 

35 



EXAMPLE 325 
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3-r4-(3.5-Dichloro^-Dvridvlcarboxamido^phenvlV2>f2- 
cvclobutvlamino-3. 4-dioxocvclobut-1-envlaminotorop-2-enoic acid 
Cyclobutylamine gave the title compound (0.4mg) 
HPLC-MS (Conditions B). Retention time 2.33min. MH+ 501. 

5 

The following assays can be used to demonstrate the potency and 
selectivity of the compounds according to the invention. In each of these 
assays an IC50 value was determined for each test compound and 
represents the concentration of compound necessary to achieve 50% 
10 inhibition of cell adhesion where 100% = adhesion assessed in the 
absence of the test compound and 0% = absorbance in wells that did not 
receive cells. 

g^Bj ^lntearin-deDendent Jurkat cell adhesion to VCAM-la 

15 96 well NUNC plates were coated with F(ab)2 fragment goat anti-human 
IgG Fcy-specific antibody [Jackson Immuno Research 109-006-098: 100 ^il 
at 2 ^g/ml in 0.1 M NaHCOa. pH 8.4], overnight at 4^. The plates were 
washed (3x) in phosphate-buffered saline (PBS) and then blocked for 1h in 
PBS/1% BSA at RT on a rocking platform. After washing (3x in PBS) 9 

20 ng/ml of purified 2d VCAM-lg diluted in PBS/1% BSA was added and the 
plates left for 60 minutes at RT on a rocking platform. The plates were 
washed (3x in PBS) and the assay then performed at 37° for 30 min in a 
total volume of 200 ^il containing 2.5 x 10^ Jurkat cells in the presence or 
absence of titrated test compounds. 

25 

Each plate was washed (2x) with medium and the adherent cells were 
fixed with lOOjil MeOH for 10 minutes followed by another wash. lOO^il 
0.25% Rose Bengal (Sigma R4507) in PBS was added for 5 minutes at RT 
and the plates washed (3x) in PBS. 100|il 50% (v/v) ethanol in PBS was 
30 added and the plates left for 60m in after which the absorbance (570nm) 
was measured. 

g^B; Intearin-dependent JY cell adhesion to MAdCAM-ia 

This assay was performed in the same manner as the a4pi assay except 
35 that MAdCAM-lg (150ng/ml) was used in place of -2d VCAM-lg and a sub- 
line of the p-lympho blastoid cell-line JY was used in place of Jurkat cells. 
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The IC50 value for each test compound was determined as described in 
the a4Pi integrin assay. 

n^fK^ Inteorin-d ependent KS62 cell ad hesion to fibronectin 

5 96 well tissue culture plates were coated with human plasma fibronectin 
(Sigma F0895) at 5|ig/ml in phosphate-buffered saline (PBS) for 2 hr at 

370c. The plates were washed (3x in PBS) and then blocked for 1h in 
100|il PBS/1% BSA at RT on a rocking platform. The blocked plates were 
washed (3x in PBS) and the assay then performed at 37^0 In a total 
10 volume of 200jil containing 2.5x 10^ K562 cells, phorbol-12-myristate-13- 
acetate at 10ng/ml, and in the presence or absence of titrated test 
compounds. Incubation time was 30 minutes. Each plate was fixed and 
stained as described in the a4Pi assay above. 

15 nrmRj-deoendent human oolvmorphonuclear neutrophils adhesion to 
plastic 

96 well tissue culture plates were coated with RPM1 1640/10% PCS for 2h 
at 370c. 2 X 10^ freshly isolated human venous polymorphonuclear 
neutrophils (PMN) were added to the wells in a total volume of 200^1 in the 

20 presence of 10ng/ml phorbol-12-myristate-13-acetate. and in the presence 
or absence of test compounds, and incubated for 20mln at 37^0 followed 
by 30min at RT. The plates were washed in medium and 100^1 0.1% (w/v) 
HMB (hexadecyl trimethyl ammonium bromide, Sigma H5882) in 0.05M 
potassium phosphate buffer, pH 6.0 added to each well. The plates were 

25 then left on a rocker at RT for 60 min. Endogenous peroxidase activity 
was then assessed using tetramethyl benzidine (TMB) as follows: PMN 
lysate samples mixed with 0.22% H2O2 (Sigma) and 50|ig/ml TMB 
(Boehringer Mannheim) in 0.1 M sodium acetate/citrate buffer, pH 6.0 and 
absorbance measured at 630nm. 

30 

fxilb/B^ -dependent human platelet aoareQation 

Human platelet aggregation was assessed using impedance aggregation 
on the Chronolog \A/hoIe Blood Lumlaggregometer. Human platelet-rich 
plasma (PRP) was obtained by spinning fresh human venous blood 
35 anticoagulated with 0.38% (v/v) tri-sodium citrate at 220xg for 10 min and 
diluted to a cell density of 6 x 10^ /ml in autologous plasma. Cuvettes 
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contained equal volumes of PRP and filtered Tyrode's buffer (g/liter: NaCI 
8.0; MgCl2.H20 0.427; CaCl2 0.2; KCI 0.2; D-glucose 1.0; NaHCOs 1.0; 
NaHP04.2H20 0.065). Aggregation was monitored following addition of 
2.6\xM ADR (Sigma) in the presence or absence of inhibitors. 

5 

In the above assays the preferred compounds of the invention in which R'' 
is an 04 integrin binding group, such as the compounds of the Examples 
generally have IC50 values in the cx4pi and 04^7 assays of 1 nM and 
below. In the other assays featuring a integrins of other subgroups the 
10 same compounds had IC50 values of 50|iM and above thus demonstrating 
the potency and selectivity of their action against 04 integrins. 

The following assays may be used to determine the ability of compounds 
according to the invention to inhibit avPa and ayps function. 

15 

avp3 -Dependent Direct Binding Assay 

96 Well NUNC immunoplates were coated overnight with a non-blocking 
anti-p3 monoclonal antibody at 2 jig/ml in Dulbecco's phosphate buffered 
saline (PBS) and subsequently blocked with 5% 9w/v)BSA in PBS (Sigma. 

20 fraction V) for 60 min. at RT. After washing in Tris-buffered saline (TBS: 
20mM Tris/150 mM NaCI, pH 7.5). plates then received lOO^il of a lysate 
prepared fromn JY cells and were incubated for 3h at RT. The lysate was 
made by lysing JY B-lymphoblastoid cells at 5 x 10^ cells were ml in TBS 
containing 1 mM MnCl2,1% (^/v) BSA/0.1% (vb/^) Tween 20 and were 

25 incubated for a further 2 hours at RT. Inhibitors were titrated into the 
fibronectin prior to addition to plates. After washing, streptavidin- 
peroxidase (Amersham) at 1:500 in TBS/1% (w/y) BSA/0.1% (v/v)Tween 20 
was added and plates incubated for 1h at RT. Finally 100^1 TMB 
substrate was added and Absorbance (630nm) measured after 10-15 

30 miunbutes. IC50 values for inhibition of adhesion were calculated on the 
Activity Base curve fitting programme. 

avP3 -Dependent Cell Adhesion Assay 

This was a modification of a published method [Stupack et a/., Exp,. Cell. 
35 Tes. 2Q3, 443-448 (1992)] and employed the JY cell line. These cells are 
maintained in RPMI 1640 + 10% FCS + 2mM L-glutamine and. when used 
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for assay, were washed in assat medium (RPMI 1640 + 10% FCS), 
suspended at 4 x 10® /ml in the same medium and pretreated with a 
blocking monoclonal antibody to CD18 (6.5E, F(ab*)2 fragment) for 10 min 
at RT. 96 Well NUNC immunoplates were coated with iOOnl 2.5uk/jil 
5 human vitronectin in PBS per well for 2h at 370C; they were then washed 
2x in PBS and blocked with 1% (w/^) BSA in PBS for 60min at RT and 
washed 2x more in PBS. 2 x 1-5 jy per well were added to wells 
containing compounds serially titrated across the plate and, finally, 
phorbol-12-myristate-13-acetate at 10ng/ml was added in a final volume of 

10 200pLl. After incubation at 37«>C for 30min, non-adherent cells were 
removed by washing 3 x in assay medium, adherent cells were fixed in 
MeOH and stained with 0,25% (w/^) Rose Bengal in PBS for 5 min, 
unbound dye was removed by 3 further washes in PBS and cell-bound dye 
was released with 1:1 PBS:ethanol. Absorbance at 570nm was then 

15 measured. IC50 values for inhibition of adhesion were calculated as 
described above for the direct binding assay. 

avPs-Dependent Cell Adhesion Assay 

This assay was based on a published method [Koivunen ef a/, J, Bio. 

20 Chem. 268 . 20205-20210 (1993)] and employed the human colon 
adenocarcinoma cell line HT-29. HT-29 Cells were routinely maintained in 
OMEM + 10% FCS + 2mM L-glutamine and were removed from flasks 
using trypsin/EDTA, washed 2x in assay medium and suspended at 4 x 
10^/ml in the same medium. The cells were allowed to Yest' for 15 min. at 

25 RT before being added (2 x lO^/well) to wells containing compounds 
serially titrated across the plate in a final volume of 200m.I. The 96 well 
NUNC immunoplates had been coated with human vit ronectin as 
described above for the avps assay. After incubation at 370C for 60m in, 
adhesion was assessed as described above for the avPs assay. 

30 

In the above assays the preferred compounds of the invention generally 
have IC50 values of IjoM and below. 

The advantageous clearance properties of compounds according to the 
35 invention may be demonstrated as follows: 
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Hepatic clearance, whether metabolic or biliary, can make a substantial 
contribution to the total plasma clearance of a drug. The total plasma 
clearance is a principal parameter of the pharmacokinetic properties of a 
medicine. It has a direct Impact on the dose required to achieve effective 
5 plama concentrations and has a major impact on the elimination half-life 
and therefore the dose-inten/al. Furthermore, high hepatic clearance is an 
indicator of high first-pass hepatic clearance after oral administration and 
therefore low oral bioavailability. 

10 Many peptidic and non-peptidic carboxylic acids of therapeutic interest are 
subject to high hepatic clearance from plasma. Except for drugs which 
function in the liver, hepatic uptake from blood or plasma is undesirable 
because it leads to high hepatic clearance if the compound is excreted in 
bile or metabolised, or if the substance is not cleared from the liver, it may 

15 accumulate in the liver and interfere with the normal function of the liver. 

The total plasma clearance of a compound according to the invention can 
be determined as follows: 

a small dose of the compound in solution is injected into a vein of a test 
20 animal. Blood samples are withdrawn from a blood vessel of the animal at 
several times after the injection, and the concentration of compound in the 
bleed or plasma is measured using a suitable assay. The area under the 
curve (AUCiv) is calculated by non-com partmental methods (for example, 
the trapezium method) or by pharmacokinetic modelling. The total plasma 
25 clearance (CLp) is calculated by dividing the intravenous dose(Djv) by the 
AUCiv for the blood plasma concentration - time course of a drug 
administered by the intravenous route: CLp = Djv -s- AUCiv 

When tested in this manner, compounds according to the invention are not 
30 rapidly or extensively extracted by the liver and have low total plasma 
clearance where low is defined as less than 10 ml/min/kg in the laboratory 
rat (Sprague Dawley CD). This compares favourably with functionally 
equivalent integrin binding compounds in which the squaric acid 
framework of compounds of form la (1 ) is not present. 



35 
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CLAIMS 

1 . A compound of f orm ula ( 1 ): 



1 

R-N L\Alk^)„R^ 



(1) 



wherein 

R1 is an integrin binding group; 
R2 Is a hydrogen atom or a Ci-ealkyI group; 
10 L"* is a covalent bond or a linker atom or group; 

n is zero or the integer 1 ; 
Aik^ is an optionally substituted aliphatic chain; 

R3 is a hydrogen atom or an optionally substituted heteroaliphatic, 
cycloaliphatic, heterocycloaliphatic, polycycloaliphatic. polyhetero- 
15 cycioaliphatic. aromatic or heteroaromatic group; 

and the salts, solvates, hydrates and A/-oxides thereof. 

2. A compound according to Claim 1 in which R'* is an a4Hntegrin 
binding group. 

20 

3. A compound according to Claim 1 or Claim 2 in which R^ is a group 
of formula Ar''L2Ar2Alk-. where Ar'' is an optionally substituted 
aromatic or heteroaromatic group, is a linker atom or group, Ar2 is 
an optionally substituted phenylene or nitrogen-containing six- 

25 membered heteroarylene group and Alk is a chain from: 

-CH2-CH(RK -CH=C(R)- -CH- or -C- 

I II 
CH2R CHR 

30 where R is a carboxylic acid {-CO2H) or a derivative or biostere 

thereof. 
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4. A compound according to Claim 3 in which Alk is a chain selected 

from 

-CH2-CH(R)-, or -CH- 

I 

5 CH2R 

5. A compound according to Claim 4 In which R is a carboxylic acid 
(-CO2H) group. 

10 6. A compound according to any one of Claims 3 to 5 in which Ar^ is an 
optionally substituted 1 .4-phenylene group, 

7. A compound according to any one of Claims 3 to 6 in which Ar'* is an 
optionally substituted phenyl, monocyclic heteroaromatic or bicyclic 

1 5 heteroaromatic group. 

8. A compound according to Claim 7 in which Ar'* is an optionally 
substituted pyridyl and pyrimidinyl group. 

20 9 A compound according to Claim 8 in which is a -CON(RS)- group 
where is a hydrogen atom or an optionally substituted Ci-ealkyl 
group. 



25 



10. A compound according to Claim 9 in which R^ is a hydrogen atom. 

11. A compound according to Claim 7 in which Ar'' is an optionally 
substituted 2,6-naphthyridinyl and 4-quinazolinyl groups. 



12. A compound according to Claim 11 in which is an -O- or -N(R8)- 
30 group where R^ is a hydrogen atom or an optionally substituted Ci- 

ealkyl group. 



13. A compound according to Claim 12 in which R^ is a hydrogen atom. 
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14. 

5 15. 
16. 

10 

17. 

15 18. 

19. 

20 20. 



25 
30 



A compound according to any one of Claims 1 to 13 in which L^^ is a 
-N(R^)- group where is a hydrogen atom or an optionally 
substituted C^^a\ky\ group. 

A compound according to Claim 14 in which is a hydrogen atom or 
methyl, ethyl or n-propyl group. 

A compound according to any one of Claims 1 to 13 in which L'* is a 
covalent bond. 

A compound according to any one of Claims 1 to 16 in which n is the 
integer 1 and Alk^ is an optionally substituted straight or branched 
Ci-ealkylene chain. 

A compound according to Claim 17 in which Alk^ is a -CH2-. 
-CH2CH2- -CH2CH2CH2- •CH(CH3)CH2- or -C(CH3)2CH2- chain. 

A compound according to Claim 18 in which R^ is a hydrogen atom. 

A compound according to Claim 3 of formula (2a): 



wherein -W= is -CH= or -N=; 

RI6 and R17 which may be the same or different is each a hydrogen 
atom or group -L3(Alk2)tL^(R4)u in which: 

is a covalent bond or a linker atom or group; 
Alk2 is an aliphatic or heteroaliphatic chain; 
t is zero or the integer 1 ; 

is a covalent bond or a linker atom or group; 
R^ is a hydrogen or halogen atom or a group selected from optionally 
substituted Ci-ealkyI or C3.8 cycloalkyi, -OR^ [where R^ is a hydrogen 
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atom, an optionally substitued Ci-ealkyI or C3-8 cycloalkyi group], 
-SR5, -NR5r6 [where is as just defined for r5 and may be the 
same or different], -NO2. -CN, -CO2R5. -SO3H. -SORS. -SO2RS, 
-SO3R5. -OCO2R5. -CONR5R6. .OCONR5R6, -CSNRSrS, -CORS. 
5 -OCORS, -N(R5)C0R6, -N(R5)CSR6, -S02N(R5)(R6). -N(R5)S02R6. 

N(R5)CON(R6)(r7) [where R7 is a hydrogen atom, an optionally 
substituted Ci-ealkyI or Ca-scycloalkyl group], -N(R5)CSN(R6)(R7) or 
-N(R5)S02N(R6)(R7), provided that when t is zero and each of 
and is a covalent bond then u is the integer 1 and R* is other than 
10 a hydrogen atom; 

and the salts, solvates, hydrates and N-oxides thereof. 

21. A compound according to Claim 3 of formula (2b) 

^L^Ar^Alk-N L\Alk^)nR^ 
O**^ — '^O 




15 " (2b) 



wherein R''^ is a hydrogen atom or a group -L3(Alk2)tL4(R4)u in which 

L3 Is a covalent bond or a linker atom or group; 

Alk^ is an aliphatic or heteroaliphatic chain; 
20 t is zero or the integer 1 ; 

is a covalent bond or a linker atom or group; 

R4 is a hydrogen or halogen atom or a group selected from optionally 

substituted Ci-ealkyl or C3.8 cycloalkyi, -ORP [where R5 is a hydrogen 

atom, an optionally substitued Ci-ealkyl or C3-8 cycloalkyi group], 
25 -SR5, -NR5r6 [where R6 is as just defined for R5 and may be the 

same or different], -NO2, -CN, -COzR^. -SO3H, -SOR5. -SO2R5, 

-SO3R5, -OCO2R5, -CONR5R6. -OCONR5R6, -CSNR5r6, -C0R5. 

-OCOR5, -N(R5)COR6. -N(R5)CSR6, -S02N(R5)(R6), -N(R5)S02R6. 

N(R5)C0N(R6)(R7) [where R7 is a hydrogen atom, an optionally 
30 substituted Ci-ealkyl or Cs-acycloalkyI group], -N(R5)CSN(R6)(R7) or 
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J 

-N(R5)S02N(R6)(R7), provided that when t is zero and each of 
and is a covalent bond then u is the integer 1 and is other than 
a hydrogen atom; 
g is zero or the integer 1 , 2, 3 or 4; 
5 and the salts, solvates, hydrates and N-oxides thereof. 



22. A compound according to Claim 3 of formula (2c) 



R2 




wherein R"*^ is a hydrogen atom or a group in which is a covalent 

bond or a linker atom or group; 

Alk2 is an aliphatic or heteroaliphatic chain; 

t is zero or the integer 1 ; 

15 is a covalent bond or a linker atom or group; 

R4 is a hydrogen or halogen atom or a group selected from optionally 
substituted Ci-ealkyI or C3-8 cycloalkyl. -OR^ [where R5 is a hydrogen 
atom, an optionally substitued Ci-ealkyI or C3-8 cycloalkyl group], 
-SR5, -NR5r6 [where R^ is as just defined for R^ and may be the 

20 same or different], -NO2, -CN, -C02R^. -SO3H, -SOR^, -SO2RS. 

-SO3R5. -OC02R^. -CONR5R6, -OCONR5R6. -CSNR^RB, -COR^, 
-OCOR5, .N(R5)COR6, .N(R5)CSR6. -S02N(R5)(R6), -N(R5)S02R®, 
N(R5)C0N(R6)(R7) [where R7 is a hydrogen atom, an optionally 
substituted Ci-ealkyl or C3.8cycloalkyl group], -N(R5)CSN(R6)(R7) or 

25 -N(R5)S02N(R6)(R"7), provided that when t is zero and each of 

and L"^ is a covalent bond then u is the integer 1 and R^ is other than 

a hydrogen atom; 

g is zero or the integer 1 , 2, 3 or 4; 

and the salts, solvates, hydrates and N-oxides thereof. 



30 
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23. A compound which is: 

(S)-3-[4-(3,5-Dichloro-4-pyridylcarboxamido)phenyll-2-(2- 
propylamino-3,4-dioxocyclobut-1 -enyl)amino]propanoic acid; 
(S)-3-[4-(3,5-Dichloro-4-pyiidylcarboxamido)phenyll-2-(2-t-butyl-3,4- 
dioxocyclobut-1 -enyl)amino]propanoic acid; 
(S)-3-{4-[(6.7-Dimethoxy-4-qunazolinyl)amino]phenyl}-2-[(2-A/,A/- 
diethylamino-3,4-dioxocyclobut-1 -enyl)amino]propanoic acid; 
(S)-3-[4-((2,6-Naphthyridin.1-yllamino)phenyl]-2-[(2-A/,A/- 
diethylamino-3.4-dioxocyclobut-1 -enyl)amlno]propanoic acid; 
(S)-3-[4-([6,7-Dlmethoxy-4-quna2olinyl)oxy]phenyl]-2-[(2-A/,A/- 
diethylamino-3,4-dioxocyclobut-1-enyl)amino]propanoic acid; 
(S)-3-[4-([6,7-Methoxy-4-qunazolinyl]amino)phenyll-2-[(2-A/,A/- 
diethylannino-3,4-dioxocyclobut-1-enyl)amino]propanoic acid; 
{S)-3-[4-([2,6-Naphthyridin-1-yl]amino)phenyl]-2-I(2-A/,A/- 
dipropylamino-3.4-dioxocyclobut-1 -enyl)amino]propanoic acid; 
(S)-344-(I2,6-Naphthyridin-1-yl]oxy)phenyl]-2-[(2-A/,A/-diethylamin 
3,4-dioxocyclobut-1 -enyl)amino]propanoic acid; 

(S)-3-[4-([2.6-Naphthyridin-1-yl]amino)phenyl]-2-[(2-piperidin-1-yl-3.4- 
dioxocyclobut-1-enyl)amino]propanoic acid; 
(/?)-3-[4-(3.5-Dichloro-4-pyridylcarboxamido)phenyl}-3-[(2-A/,A/- 
diethylamino-3,4-dioxocyclobut-1-enyl)aminolpropanoic acid; 
(S)-344-([2,6-Naphthyridin-1-yl]oxy)phenyl]-2-[(2-A/,/S/-dipropylamino- 
3,4-dioxocyclobut-1 -enyl)amino]propanolc acid; 
(S)-3-[4-([2,6-Naphthyridin-1-yl]amino)phenyl]-2-[(2-A/,-ethyl-A/- 
isopropylamino-3,4-dioxocyclobuM -enyl)amino]propanojc acid; 
and the salts, solvates, hydrates and N-oxides thereof. 



24. A pharmaceutical composition comprising a compound according to 
Claim 1 together with one or more pharmaceutically acceptable 
carriers, excipients or diluents. 



INTERNATIONAL SEARCH REPORT 


Intern lal Application No 




PCT/GB 00/02020 



A.pCu«s.ncA.oKO^^^^^^^ C07C229/34 C07C271/22 C07C233/81 

C07C235/16 C07C235/84 C07C235/64 C07C233/55 C07C255/57 
C07C235/56 C07C271/58 C07C237/40 C07D295/12 C07D213/81 



Aecoiding to International Patent Oassiflcalion (IPC) or to both naBonal dassilicalion and IPC 
B. FIELDS SEARCHED - 

Minimum documentation seaiched (ciassilication system followed by classification symbols) 

IPC 7 C07C C07D A61K A61P 

Documentation searched other than minimtjn documentatton to the extent that such documents are included in the fields searched 



Bectrontc data l»se consulted during the international search (name of data base and, where practical, search terms used) 

CHEH ABS Data, EPO-Internal 



C. DOCUMENTS CONSIOERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



wo 00 35855 A (AMERICAN HOME PRODUCTS 

CORPORATION, USA) 

22 June 2000 (2000-06-22) 

the whole document 

WO 99 10313 A (HOFFMANN LA ROCHE) 
4 March 1999 (1999-03-04) 
cited In the application 
the whole document 



1-20,23, 
24 



1-24 



WO 98 18460 A (DUGGAN MARK 
INC (US); HARTMAN GEORGE D 
7 May 1998 (1998-05-07) 
cited 1n the application 
claims; examples 



E ; MERCK 
(US)) 



& CO 



1-24 



1 1 Further documents are listed in the continuation of t)ox C. 


|)( 1 Patent family members are listed in annex. 


* Special categories of cited documents : 

'A" document defining the general state of the ait which is not 

considered to be of particular relevance 
'E* earlier document but published on or after the international 

filing date 

•L" document wNch may throw doubts on priority clalm(s) or 
which is cited to establish the publication date of ar>other 
citation or other special reason (as specified) 

•Q* document referring to an oral dsclosure. use. exfnibition or 
other means 

'P' document published prior to the intematiGnaJ filing date Ixjt 
later than the priofity date claimed 


*T* later document putsiished after the international filing date 
or priority date and rwt in conflict with the application but 
cited to understand the principle or theory mdertying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot t>e considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevar>ce; the claimed invention 

cannot be cortsidered to invdve an inventive step when the 
document is combined with one or more other such docu- 
ments, such comiMnatian being obvious to a person skilled 
in tfw art. 

document member of the same patent family 


Date of the actual completion of the intematiorud search 


Date of mailing of the international search report 


19 October 2000 


08/11/2000 


Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentiaan 2 
NL - 2280 HV Rijswiik 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 34<K3016 


Authorized officer 

Bosma, P 


Fam PCT/ISA/210 fsaoond sheet) (July 1992) 

J 


page 1 of 2 



INTERNATIONAL SEARCH REPORT 


Interr nal Application No 




PCT/GB 00/02020 



IPrr^'coT^^^^^^ "^€070471/04 C07D333/70 C07D239/42 C07D215/42 
C07D239/34 C07D241/42 C07D241/44 C07D217/22 A61K31/122 
A61K31/44 A61K31/505 A61P7/00 A61P29/00 



According to International Patent qassification (IPC) of to both national dassification and IPC 

B. RELDS SEARCHED ^ 

Minimum documentation searched (classification system foUowed by classification symbote) 



Documentation searched other than minimum documentation to the eirtenl that such documents are included in the fields searched 



Bectronic data base consulted during the international search (name ot data base and. where practical, search temis used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



□ 



Further documents are listed in the continuation of box C. 



El 



Patent family members are listed in amex. 



* Special categories of cited documents : 

"A" document defining the general state of the art wNch is not 

considered to be of particular relevance 
'E* earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority clarm(s) or 
wNch is cited to estatiltsh the putiltcation date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, usa. exhibition or 
other means 

*P' document published prior to the international filing date but 
later than the priority date claimed 



"T' later document published after the international filir>g date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

•X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken alone 

•Y" document of particular relevance: the claimed Invention 

carmtA be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

*&" document memt)er of the same patent family 



Date o< the actual completian of the International search 

19 October 2000 


Date of mailing of the international search report 


Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswi^ 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (431-70) 340-3016 


Authorized officer 

Bosma, P 



Ftym PCT/ISAA10 (second sheal) (July 1992» 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

...-.onnation on patent family memt>er9 



Interm al Application No 

PCT/GB 00/02020 



Patent document 
cited in search report 


KuDiicanon 
date 


Patent family 
member(s) 


date 


wo 0035855 55 


A 




NONE 






UO 9910313 


A 




AU 


9341998 


A 


16-03-1999 






EP 


1005446 


A 


07-06-2000 








ZA 


9807602 


A 


04-05-1999 


WO 9818460 


A 


07-05-1998 


AU 


722360 


B 


03-08-2000 








AU 


5239998 


A 


22-05-1998 








EP 


0946165 


A 


06-10-1999 








US 


5952341 


A 


14-09-1999 



Form PCT/ISA/210 (patent tBmily amax) (July 1992) 



